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Police and the Courts 


AN EDITORIAL 


ECENTLY a driver of good reputation, active in the welfare 
groups of his community, was arrested outside of his state for 
violating a school bus law. His violation came from his confusing 
the law in his home state with the one in which he was traveling. 
He was fined twenty-five dollars. In reply to his request for a 
receipt, he was told, ““We don’t give no receipts around here.” 

That incident is not typical of traffic courts. But even as an ex- 
ception, it has no justification. It contributes to an unfortunate 
attitude toward enforcement. 

In another case, a car side-swiped the one it was passing. An offi- 
cer appeared, and the offender frankly acknowledged his guilt. The 
policeman inquired if both cars were insured. Both operators replied 
they were. Then the officer dismissed the incident, saying, “You 
fellows fix it up. I won’t do anything about it.” 

That was reckless driving, completely ignored. ‘The patrolman 
acted without authority. 

There are many such cases. 

This is not an unqualified criticism of enforcement. Many police 
officers perform their duty well, when given reasonable support by 
traffic magistrates. The best of our police are capable, well-trained, 
conscious of their duties and aware of the limitations of their au- 
thority. The best of them understand the public better than some 
of the public understands them. They know that often too many 
drivers comply scrupulously with the law when police are in sight— 
and cheat shamelessly when they are not. 

Many officers profess a pleasant interest in their work but 
frankly deplore a lack of support by the courts. Police admit a feel- 
ing of futility as long as some courts fail to hold up the judiciary end 
of all-out enforcement in the traffic problem. 

Courts can hardly be unaware of the contribution they could 
make toward better driving with fewer accidents. This, invariably, 
has proved to be true when spasmodic local “‘drives” have been fully 
backed by the courts. 
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Until such procedure becomes normal, all other efforts will 
prove inadequate. Courts, with their prestige and their enviable 
position have unescapable duty. They could earn greater respect 


and admiration from the public. 
































Economic Effects of Expressways 
on Business and Land Values 


J. C. YOUNG 


Mr. Young is Traffic Engineer of the Division of Highways, State 
of California. He has had wide experience with the Division of 
Highways in construction, design and traffic work. He is a member 
of the American Society of Civil Engineers, member of the Institute 


of Traffic Engineers and a registered Civil Engineer in the State 
of California. 


N THE planning and development of controlled access high- 

ways, one of the most important considerations is the effect the 

construction of the expressway or freeway will have on retail busi- 
nesses and property values. 

The lack of sufficient factual data concerning these effects in 
California had not only made impossible the accurate estimation of 
right-of-way costs on proposed limited access highways, but had 
also resulted in considerable organized resistance to the freeway 
program, both in the case of by-passing a highway city business dis- 
trict, and in the controlling of access to existing or potential road- 
side commercial properties, 

Although this strong opposition on the part of many property 
owners has been based on concepts developed when traffic conges- 
tion was relatively a minor problem and highway speeds were con- 
siderably less than they are today, heretofore there had been few 
facts upon which to base a sound argument to the contrary. Reliance 
on pure logic had proved ineffectual. 


Factual Studies 


The California Division of Highways has undertaken a study of 
the effects of expressways on adjacent land values and on prop- 
erties along by-passed sections of superseded highway. ‘These studies 
have borne out what had become increasingly apparent to the Divi- 
sion as the number of freeway sections opened to traffic increased. 
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In the cities whose business districts previously were being stran- 
gled by the mingling of through-traffic with local traffic, and in most 
locations where conventional highways were converted to express- 
ways, the highway improvement resulted in almost immediately 
accelerated business growth. It became obvious that businesses did 
not “fold up” as a result of construction of a freeway by-pass or an 
expressway. 

For several years California had attempted to make use of opin- 
ion polls to determine the economic effects of freeways, but the 
contradicting statements frequently obtained from business people 
handling the same types of merchandise along the same section of 
roadway made it apparent that little other than general attitudes 
were ascertained in this manner. The high-occupancy turnover in 
most roadside businesses (reported to average once every three 
months in California), also made the opinion poll unreliable be- 
cause a large percentage of business operators interviewed had 
acquired the business a short time before or somewhat after the 
highway improvement, and therefore could not base their opinions 
on actual experience. 

Likewise, reliance solely upon real estate sales along affected 
sections has not produced a complete answer because in most cases 
there have been too few vacant property and “before and after” 
sales of identical properties for computing an accurate percentage 
of increase or decrease. Furthermore, the relatively few years that 
most of our freeways have been in operation make it difficult to 
ascertain the percentage-wise value trends of similar properties in 
the same vicinity, which are unaffected by the highway improve- 
ment, in order to make accurate comparisons. 

For these reasons, analysis of the business volume of all the 
retail establishments along affected sections appears to give the best 
indication of the effect of controlled access on land values. 

The following frequently debated questions concerning free- 
way effects have been answered in the affirmative. 

1. Does traffic congestion discourage local people from trading in the 


main business section in sufficient amount to have a significant effect on over- 
all business volume? 


2. Do the benefits to retail business resulting from the alleviation of 
traffic congestion by means of a freeway by-pass of the business district out- 
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weigh the loss of sales to highway travelers who no longer pass through the 
business district? 

3. Are the customers of highway businesses such as cafes, bars, service 
stations and motels mostly “repeat” trade, interested primarily in quality of 
service and price rather than “on the spur of the moment” access? 


Retail Business Volume 


The California studies of freeway effects have made use of the gross 
sales reported individually by all retail businesses in filing their 
periodic sales tax returns to the State Board of Equalization. 

These reports have made it possible to determine the total 
amount of money spent along selected sections of roadway, as well 
as the volume of business transacted by each business, and facilitate 
comparison with general business trends in the locality. The com- 
parison of affected businesses with similar establishments in the 
same region, automatically adjusts for the fluctuating dollar value 
and local economic conditions. Comparison of total business volume 
by each business type within the limits of the study, eliminates the 
shifting of patronage from one establishment to another within 
these limits, as a necessary consideration. 

In the following discussion of the actual freeway-expressway 
effects disclosed by our factual analyses, the five completed by-pass 
studies of cities ranging downward in populations from 6,000 to 
1,700 are grouped in one section and the three completed express- 
way-frontage road studies in a subsequent section. These studies 
deal with locations where. opposition to the freeway program was 
typical prior to construction. 


By-Passed Properties 


The first factual by-pass study was concerned with the City of North 
Sacramento on U. S. Highway 99E and U. S. 40 across the American 
River from Sacramento, the capital of California. 

This by-passed city has a population of approximately 6,000 and, 
at the time the study was made, contained approximately 224 retail 
businesses along what was then the highway which also served as the 
main business street. These businesses were located along an ap- 
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proximately four-mile long section of road subsequently replaced 
by the same length of freeway. 
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Traffic along the main street highway had formerly been nearly 
39,000 vehicles per day. When the freeway by-pass was opened in 
1947, traffic dropped 44 per cent to approximately 22,000 vehicles 
per day. 

Comparison of retail business volume of the various types along 
the superseded sections of highway through North Sacramento, 
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shows the tremendous benefits resulting from alleviation of the pre- 
viously existing congestion. During the two-year period following 
opening of the freeway, over-all volume of retail business in North 
Sacramento along the former highway increased 48.5 per cent. 
Meanwhile, Sacramento County business volume, which is domi- 
nated by the City of Sacramento where approximately two-thirds of 
the County’s businesses are located, increased 27 per cent. 

The cafe and bar business, usually considered to rely heavily on 
vehicular traffic patronage, increased 13 per cent in North Sacra- 
mento. These businesses in Sacramento County increased only 1.5 
per cent. 

Service stations in North Sacramento gained 38.5, per cent in the 
taxable volume transacted along the former highway, while these 
businesses on a county-wide basis averaged a 15 per cent increase. 

The classification “all other businesses” contains such establish- 
ments as grocery, drug, clothing, variety and hardware stores. These 
businesses registered the greatest benefits from the removal of 
through-traffic. In North Sacramento the increase in business 
amounted to 54.5 per cent while Sacramento County business in- 
creased 33 per cent. 

The confidence of investors in the beneficial effects of through- 
traffic removal in North Sacramento was demonstrated by the sub- 
stantial increase in the number of businesses along the superseded 
section of highway. This increase amounted to approximately 16 
per cent in the two-year period, while the total increase in the county 
was only about 6 per cent. It is interesting to note that the greatest 
increase in the number of North Sacramento businesses occurred in 
the classification “cafes, bars and service stations,” in which classes 
the county as a whole declined. 


Auburn 


The second by-passed city study was of Auburn in Placer County, 
whose main business section was formerly astride U. S. Highway 40, 
about 40 miles east of Sacramento. This highway city of approxi- 
mately 4,500 people has long been known as one of the gateways to 
the Sierra Nevada recreational area, in addition to being on a prin- 
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cipal transcontinental highway, and its businesses accordingly were 
enjoying a substantial trade from through-traffic. 

The business district traffic count, which had formerly been 
4,600 vehicles per day, dropped approximately 10 per cent after 
opening of the by-pass, to about the same as the number using the 
by-pass, indicating increased vehicular activity in the city from dis- 
tricts not on U. S. Highway 4o. 

In this study it was necessary to compare the business volume 
of the various types to California state-wide figures, because in recent 
years Auburn retail business had followed more closely state-wide 
figures than Placer County business trends. 

The over-all business volume of the 75 retail businesses in 
Auburn along the superseded highway increased 17 per cent during 
the one-year period after the by-pass opening. Meanwhile, the state 
average was a 14 per cent increase. The cafe and bar business in 
Auburn declined after the by-pass, although not as severely as the 
average throughout the state. This comparison shows a 6 per cent 
drop in Auburn and an 11 per cent state-wide reduction. 

Auburn service station business averaged an 11 per cent retail 
volume increase while the state average was a 4 per cent decline. 
However, the gallonage dispensed by Auburn service stations 
dropped off approximately 10 per cent, which was exactly the same 
as the state-wide average. 

Businesses catering primarily to foot traffic in Auburn enjoyed 
the same 20 per cent increase as did similar businesses throughout 
the state. However, the general economic outlook had been con- 
siderably poorer than the state-wide average, because there was a 
severe reduction in the area’s income from the fresh fruit industry 
during the period of this study after the freeway opened. The fresh 
fruit industry is one of the major contributors to Auburn’s economic 
existence. 


Fairfield 


The study of Fairfield in Solano County, located almost exactly half- 
way between San Francisco and Sacramento on U. S. Highway 40, 
produced the first detrimental effects of a freeway by-pass on retail 
business of any type. 











ECONOMIC EFFECTS OF EXPRESSWAYS 359 


The cafe, bar and service station business dropped off approxi- 
mately one-third after the opening of the 4.7-mile long freeway 
removed an estimated 40 per cent of the 12,000 vehicles a day passing 
along the main street. Meanwhile, Solano County businesses de- 
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FIGURE 2 


clined 5.6 per cent in the instance of cafes and bars, and g.8 per cent 
in the service station category. 

However, despite the severe drop in total business volume, Fair- 
field cafes, bars and service stations continued to transact a much 
larger volume per establishment than the county average, and none 
of these Fairfield businesses failed as a result of through-traffic 
removal. 

Reflecting the exceptionally high ratio of highway business to 
local trade, the over-all retail volume in Fairfield increased only 4.5 
per cent in spite of a 22.6 per cent increase averaged by nearly three- 
fourths of the total number of businesses. Meanwhile the county 
average had been a 5 per cent increase in total volume and an 8.5 
per cent increase in businesses catering to foot traffic. The tremen- 
dous volume of the relatively few cafes, bars and service stations is 
apparent in the fact that despite a 22.6 per cent average increase on 
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the part of nearly 75 per cent of the businesses, the total over-all 
retail volume increase in Fairfield was slightly below the county 
average. 

In connection with the severe drop in the cafe, bar and service 
station business in Fairfield, it should be noted that these businesses 
were enjoying an extremely high rate of highway patronage because 
of the strategic location of the city, which resulted in the habitual 
patronage of Fairfield establishments by regular users of Highway 
40 between Sacramento and Sari Francisco, largely because the con- 
gested situation in that locality encouraged the taking of a “break” 
at this point for a cup of coffee and possible automotive service. It 
should be mentioned, also, that the Fairfield by-pass was one of the 
last sections of U. S. Highway 40 between the Bay area and Sacra- 
mento to be improved on a controlled access basis. 


Folsom 


One of the two smallest by-passed cities studied by the Division of 
Highways is Folsom, situated about 20 miles east of Sacramento on 
U. S. 50, another east-west transcontinental highway. Until opening 
of the expressway section of U. S. Highway 50, which shortened the 
distance between Sacramento and Placerville by about three miles, 
in October of 1949, traffic on this recreational route passed through 
the city of approximately 1,700 people. 

The principal purpose of the by-pass was improvement of the 
highway’s alignment and physical condition rather than alleviation 
of congestion in Folsom, and the new highway misses Folsom by sev- 
eral miles. This had the effect of removing most of the casual traffic 
from Folsom streets. 

Following opening of the expressway section, weekday traffic on 
Folsom’s main street remained approximately 4,300 vehicles per day, 
while general use of U. S. Highway 50 in the vicinity increased ap- 
proximately 10 per cent. 

Because of the heavy recreational use of this highway, one of the 
principal routes to the Lake Tahoe area, Sunday and holiday traffic 
in Folsom, as well as along this entire section of Highway 50, had 
been approximately double the weekday traffic. After opening of the 
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expressway, almost all the recreational through-traffic was elimi- 
nated from Folsom so that the present traffic count is fairly uniform 
throughout the week. 

Since cafes, bars and service stations in Folsom were the only 
types of establishments open on Sundays and holidays and in a posi- 
tion to obtain a substantial amount of patronage from the recre- 
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ational through-traffic eliminated by the by-pass, any adverse effects 
of through-traffic removal undoubtedly would be registered in the 
gross sales returns in these business types. However, the cafe, bar and 
service station business in Folsom registered gains slightly above 
those of the ordinary retail businesses which did not have the oppor- 
tunity to secure a substantial amount of highway patronage. 

The cafe and bar business increased 1.2 per cent in the year after 
the expressway opened. Meanwhile, businesses in Folsom other than 
cafes, bars and service stations, increased only 0.33 per cent. Sacra- 
mento County cafes and bars declined in business volume 6.2 per 
cent during the period. 

Folsom service stations had a volume increase of 0.4 per cent at 
the same time that Sacramento County service stations declined 4.6 
per cent. These comparisons indicate that highway trade was con- 
tributing an insignificant amount to the volume of Folsom busi- 
nesses prior to the highway improvement. 


Imperial 


Whereas construction of the Folsom by-pass removed the highway 
several miles from the city, the expressway by-pass of the Imperial 
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business district is only one-half block removed from the former 
route along the main street. This city, also having a population of 
approximately 1,700 people, is located in Imperial County on U. S. 
Highway 99, between the county’s largest cities of El Centro and 
Brawley. The traffic volume on U. S. Highway 99, formerly passing 
along Imperial’s Main Street, was about 6,000 vehicles per day. 

Since the expressway is only one-half block removed, it appeared 
likely that little, if any, of the highway patronage of Imperial busi- 
nesses would be lost as a result of the by-pass. This prediction was 
borne out in the comparison of retail business volume in Imperial 
following the expressway opening. 

As a result of eliminating the heavy produce truck and agricul- 
tural worker traffic along the highway between El Centro and Braw- 
ley, which formerly traversed Imperial’s main street, the total busi- 
ness volume change in Imperial was somewhat better than the 
county average, although business in the area declined generally 
because of an approximately 25, per cent drop in agricultural income 
upon which the entire county economy is dependent. 

While Imperial County cafes and bars averaged a decline of 
16.4 per cent, these businesses in Imperial dropped off 14.9 per cent. 
Unlike most other retail businesses, service stations enjoyed an up- 
ward trend. These businesses in Imperial City gained 8 per cent, 
while the county average gain was about 3 per cent. However, gaso- 
line gallonage dispensed by Imperial City service stations fell off 
about 10 per cent, which was the estimated county average. 

Imperial City businesses of the types usually patronized almost 
entirely by local residents declined 6.7 per cent while Imperial 
County businesses of the same types disclosed a 7.2 per cent decline. 

Although Imperial retail businesses apparently were slightly 
benefited by the alleviation of traffic congestion, the principal effects 
of the highway improvement between El Centro and Brawley were 
evident in the accelerated industrial development adjacent to the 
expressway in Imperial. 

The advantages of safety and convenience of the frontage road 
formed by using the existing city street just east of and paralleling 
the expressway, were recognized by the developers of several indus- 
trial establishments along the east side of the expressway opposite 
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Imperial’s business district. As a result of this industrial expansion, 
assessed values in Imperial increased $217,000 after the expressway 
opened. This amounted to a 20.2 per cent gain. 
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Since there was no variation in the assessing rates on previously 
existing properties other than those adjacent to the expressway, this 
gain in assessed values is an accurate indicator of the actual industrial 
growth within the city. Inasmuch as the markets for the products of 
these new plants are situated throughout Imperial County, the many 
advantages afforded by the expressway undoubtedly were the prime 
consideration in selecting the sites for these industrial businesses. 


Parking Meters 


In the two by-passed cities studied which were using parking meters, 
the returns of these meters indicated increased usage aft.r alleviation 
of the congestion generated by the mingling of through-traffic with 
local traffic. The city of Auburn had a g per cent gain in revenues 
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and Fairfield gained 3.1 per cent during the year after the by-pass 
opened. 

This increased use of parking facilities within the cities despite 
a traffic drop indicates that non-buying through-traffic had been dis- 
couraging potential customers who were apparently trading else- 
where. 


Real Estate 


In studying the real estate transactions to determine the effects of 
freeways on property values, all of the real estate sales along the 
affected sections during the years since the end of World War II 
were tabulated and analyzed. Because one-time sales of improved 
properties are not subject to absolute analysis, only “before and 
after” sales of identical properties and sales of vacant property have 
proved useful. 

In the city of North Sacramento a total of 66 real estate transac- 
tions included 2 vacant property sales, and 8 re-sales of a previously 
sold identical property. These transactions indicated substantially 
increased values along the entire 4-mile section of superseded 
highway. 

In Auburn there also were 66 real estate transactions during the 
approximate five-year period. These transactions indicated general 
upward value trends consistently during the entire period. 

In Fairfield, the only location producing an indicative number 
of sales of similar properties, the vacant properties sold, totaling 21 
in number, indicated an approximate increase of 13 per cent de- 
spite the drop-off in service station, cafe and bar business previously 
mentioned. All these sales were outside the main business section. 
Listing prices along the entire superseded section were substantially 
above selling prices prior to by-pass construction. 

Likewise, realty values in Folsom and Imperial were found to 
be on the increase along the superseded sections, as indicated by 
analysis of all the realty transactions. 


Frontage Road Development 


Our first factual study of the effects of controlling access from abut- 
ting properties to an expressway by means of a frontage road was the 
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analysis of land values and development between the south city 
limits of Fresno and the town of Fowler, a distance of approximately 
g.5 miles. Along this section of heavily traveled U. S. Highway 99— 
15,000 vehicles per day—property values skyrocketed following com- 
pletion of the expressway. Land ranging in value from $200 an acre 
to $2,000 an acre prior to the highway improvement and having been 
used primarily for agriculture and small-investment roadside busi- 
ness purposes, subsequently registered value increases as high as 
450 per cent and averaged an increase of 200 per cent. 

These percentages were developed in an analysis of all 15, of the 
vacant properties which were sold both before and after the express- 
way completion. All of these properties have subsequently been 
developed with substantial industrial plants and commercial enter- 
prises totaling an investment considerably more than $1,000,000. 

The over-all volume of retail business transacted after the con- 
trolling of access along the g.5-mile section during the year after 
completion, increased 42.2 per cent while the county average in- 
crease was 5.1 per cent. 


Buellton 


The second study of the effects of placing highway business prop- 
erties on frontage roads was concerned with the town of Buellton, 
situated on U.S. Highway 101 approximately halfway between 
Santa Barbara and San Luis Obispo. This is a town that has devel- 
oped almost entirely as a result of highway patronage. It has a popu- 
lation of approximately 250 people. 

The fifteen retail businesses which formerly abutted directly on 
the highway in the four blocks comprising the business section of the 
town, now are served by a frontage road and do not have direct 
access to the highway except at the cross street intersections. The 
traffic count along U. S. Highway 101 in this vicinity was approxi- 
mately 6,200 vehicles per day. During the year after completion of 
the expressway-frontage road improvement, gross business volume 
in Buellton showed an over-all increase of 14 per cent; meanwhile 
Santa Barbara County business volume dropped off 7.3 per cent. 

The cafe, bar and service station business, comprising twelve of 
the town’s fifteen business establishments, enjoyed cases while 
similar Santa Barbara County businesses declined. . <s and bars 
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in Buellton increased 0.2 per cent. At the same time, Santa Barbara 
County cafes and bars dropped off 23 per cent. Buellton service sta- 
tions improved their retail business volume 34 per cent, while the 
county’s average business suffered an 11 per cent decline. 
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Henderson Milk Farm 


The third frontage road development studied is located approxi- 
mately 20 miles west of Sacramento in Solano County on U. S. High- 
way 40 and is locally known as the Henderson Milk Farm, a high- 
class roadside restaurant adjacent to which are also a service station 
and an orange drink stand. 

Vehicular traffic along U. S. 40 at this point was averaging about 
10,000 per day. 

In this business volume comparison, the restaurant volume is 
compared to all of the other first-class restaurants on the same high- 
way between Sacramento and Vallejo. The other restaurants had 
complete freedom of access to the same highway and to the same 
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traffic while the Milk Farm development was operating on the front- 
age road, 

During the year subsequent to the completion of the frontage 
road, Mr. Henderson’s restaurant enjoyed a 25,.4 per cent increase in 
volume of business transacted. At the same time the five other first- 
class restaurants used for comparison averaged a 9.3 per cent in- 
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crease. None of these businesses approached the 25.4 per cent gain 
realized by the Milk Farm. 

The service station adjacent to the Milk Farm had a 17.7 percent 
increase in retail business volume, while Solano County stations 
averaged a g.8 per cent decline. 

The orange drink stand gained 7.1 per cent, while similar busi- 
nesses declined throughout the county 5.6 per cent. 


Conclusions 


The facts developed in economic studies of five by-passed business 
districts and three frontage road developments did not disclose any 
instance of depreciated land values due to freeway or expressway 
construction. In each case, the majority of retail businesses have been 
financially benefited by the advantages found only in controlled 
access highways. 

The reason why actual effects differ entirely from effects antici- 
pated by many roadside business and property owners appears to be 
partly because previous concepts of the importance of direct, unre- 
stricted access to the main traffic lanes have been vastly over- 
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weighted, and partly because the traveling public’s buying habits 
are rapidly changing to conform to the dictates of the rapid travel, 
safe and convenient freeway type of highway. 

Distances between points have long been thought of in terms of 
travel time as well as lineal measurement. With controlled access- 
multilane highways by-passing all built-up business districts, it is 
possible not only to travel great distances in a short time with much 
less fatigue, but the necessary time allowance can be estimated within 
close tolerances. Consequently, the motorist is becoming accustomed 
to anticipating his needs and desires, and plans his stops accordingly. 

Since the vast majority of motorists using most sections of high- 
ways have been over the route at least once before, the probability is 
that the establishment giving the best service and having the most 
attractive appearance, or being the best known, will get the greatest 
patronage whether located directly on through-traffic lanes, on a 
frontage road, or along a section of highway from which non-buying 
through-traffic has been eliminated. 
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T WOULD be tedious to read an extended statement about the 
factors that make traffic congestion in our urban centers one of 
America’s most difficult and important internal problems. Since it 
immediately affects all but the most limited movement in a com- 
munity, it has a significant bearing upon citizens’ everyday activities 
and upon the whole course of land use and community develop- 
ment. Beyond this, present traffic conditions are an unfavorable civil 
defense factor and cause tensions that heavily tax the good nature 
and nervous reserve of those who must constantly confront them. 
This article is concerned with some of the legal aspects of one 
method of attacking the larger problem—public provision of off- 
street parking facilities.* 


Public Purpose 


Local government may engage only in public functions and may 
spend its funds only for public purposes. It was long since deter- 
mined that to tax an individual for a private purpose would be a 
denial of due process of law.’ So far as the Federal Constitution is 
concerned, however, this is not a very confining limitation upon 
the activities of state and local units of government. The Supreme 


* See author's note at end of this article. 
‘ Fallbrook Irrigation District v. Bradley, 164 U.S. 112 (1896). 
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Court has refused to draw the line upon a state’s or local unit’s entry 
into a variety of economic activities customarily conducted by pri- 
vate enterprise.” 

State court interpretation of state constitutions is quite another 
matter. In that sphere the state courts have the last word and some 
have taken a relatively strict view of “public purpose.” Thus, the 
Supreme Court of North Carolina was able to muster substantial 
authority to support its recent decision that the construction and 
operation of a municipal hotel was not a public purpose of the Town 
of Tarboro, and could not be made so by statute.* In that case, the 
town contended that government had a proper basis for entering 
the field since private enterprise had not met this important need, 
and as a consequence the welfare of the community had suffered. 

In the field of traffic congestion, however, the case for both public 
and private measures seems so obvious that one might indulge cer- 
tain dogmatism. It should not be very difficult in these times to satisfy 
a state court that public off-street parking facilities, designed to re- 
lieve traffic congestion, would be for a public purpose. Nor is there 
any post-World War II decision by a court of last resort that suggests 
the contrary. Two cases decided in the mid-30s were adverse to 
public parking facilities, as far as they went on their particular facts. 

The Supreme Court of Ohio, in a case decided in 1936, held that 
the City of Cleveland could not use parking space under a municipal 
auditorium for a commercial parking garage in competition with 
private business.* In a very important test case, just decided, that 
Court had no difficulty in distinguishing the 1936 decision.’ After 
fifteen years, traffic problems are so much more aggravated that the 
change in conditions would have been enough to justify a different 
conclusion. The Court, however, chose to pursue the line drawn by 
counsel, which was to distinguish the earlier case on the ground that 
the garage operation involved in that case was not grounded upon 
any determination of necessity in the interest of free and safe move- 
ment of traffic, but was merely a revenue-producing operation. 


2 For example, operation of a gasoline filling station. Standard Oil Co. v. City of Lincoln, 
275 U.S. 504 (1927). 
8 Nash v. Town of Tarboro, 227 N. C, 283, 42 S. E. 2d 209 (1947). 
4 City of Cleveland v. Ruple, 130 Ohio St. 465, 200 N. E. 507. 
5 State ex rel. Gordon v. Rhodes, 156 Ohio St. 81 (July 11, 1951). See also com- 
panion case of State ex rel. Gordon v. Jones 156 Ohio St. 100 (July 11, 1951). 
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The recent Ohio case involved a project of the city of Columbus 
to provide off-street parking facilities for forty-five hundred vehicles 
in downtown areas and to finance the project largely by mortgage 
revenue bonds. The ordinance providing for the issuance of the 
bonds contained recitals of traffic-congestion facts and made a de- 
termination that the project was necessary to relieve traffic conditions 
and facilitate the flow of traffic. The following paragraph from the 
opinion bears quoting:® 


It is our conclusion that conditions in a city may be such as to necessitate 
the furnishing of off-street parking facilities by the municipality and that the 
furnishing of the same, under such circumstances, would constitute the per- 
formance of a public municipal function. The congestion in downtown areas 
of large cities and the difficulty of operating vehicles through the streets are 
matters of such common knowledge as to come within the scope of judicial 
notice. The ordinance recites the conditions existing in the city of Columbus 
and declares that those conditions have reached the point where it is necessary 
for the city, in order to protect and preserve the public health and safety, to 
construct and maintain off-street parking facilities for motor vehicles. This 
constitutes a finding and declaration of necessity by the legislative body of the 
city. It is the function of the legislative body of the city to determine what 
improvements and expenditures are necessary for the public welfare of the 
city and to determine what constitutes a public municipal purpose. A deter- 
mination so made by the legislative body will not be rejected or reversed by 
the court unless manifestly arbitrary or unreasonable. 


It would seem that any city with an acute traffic problem and sub- 
stantial need of public off-street parking facilities might follow the 
lead of Columbus in clearly relating an off-street parking project to 
traffic needs and thereby provide a solid basis for judicial recognition 
of the element of public purpose. 

The second of the pre-1940 adverse decisions was rendered in a 
Kansas case.” Taxpayers sought to enjoin Kansas City from condemn- 
ing property in certain city blocks to establish parking areas, and 
from levying special assessments upon the plaintiffs’ property to 
finance the project. There was no determination that the project 
was necessary for safe and efficient use of the streets, and the court 
opinion states that the city officials seemed to have had difficulty in 
determining a valid theory upon which to proceed. 


6156 Ohio St. at 97. 
7 Barker v. City of Kansas City, 146 Kan. 347, 70 P. 2d 5 (1937). 
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While the plaintiffs contended that the project was really for a 
private purpose, the court ruled in their favor on the ground that 
there was no statutory authority to condemn property for the stated 
purpose. The court relied, moreover, upon the additional ground 
that the city’s governing body had proceeded without first submit- 
ting the matter to the city planning commission for consideration, 
as required by law. The case is not, in the opinion of the writer, a 
substantial legal obstacle, even in Kansas, to public off-street parking 
projects that have an adequate factual basis. 

In all of the post-1940 reported decisions, the element of public 
purpose has been found to exist.® 


Legal Authority for Off-Street Parking Projects 


The powers of local government derive from positive law. The devo- 
lution of a particular power may be spelled out explicitly in a state 
constitution or statute. Again, a particular power may be found to 
have been conferred by implication. In his famous and oft-quoted 
classification of municipal powers, Judge Dillon included, as a third 
category, powers which are necessary to effectuate the declared ob- 
jects of the municipality.® In the broadest sense, this third category 
is a class of implied powers. 


Home Rule Powers 


So-called municipal home rule exists in some form or other in at least 
nineteen states, and county home rule in at least five."° While the 
term “home rule” usually denotes authority to frame and adopt a 
local charter of government, its substantive content varies from 
state to state. “Constitutional” home rule exists in some states. This 


8 City of Whittier v. Dixon, 24 Calif. 2d 664, 151 P. 2d 5 (1944); Poole v. Kankakee, 
94 N.E. 2d 146 (Ill. 1950); Miller v. City of Georgetown, go1 Ky. 241, 191 S. W. 2d 403 (1945); 
Parr v. Ladd, 323 Mich. 592, 36 N. W. 2d 157 (1949); State ex rel. Gordon v. Rhodes and 
State ex rel. Gordon v. Jones, both supra Note 6; McSorley v. Fitzgerald, 359 Pa. 264, 59 A. 
2d 142 (1948). See also Lowell v. City of Boston, 322 Mass. 709, 79 N. E. 2d 713 (1948). The 
Lowell case involved a project for construction and operation by private enterprise of a 
parking garage under Boston Common under express statutory authority. In upholding the 
lease arrangement the Supreme Judicial Court took the interesting line that the garage would 
be incident to a legislative plan to abate a public nuisance caused by serious traffic congestion. 

9 Dillon, Mun. Corps. §237 (5th ed. 1911). 

10 See Fordham, Local Government Law 77 (1949). 
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means that the charter-making power is conferred directly by the 
constitution. In others, enabling legislation is necessary. This is “leg- 
islative” home rule. 

But there is still another distinction of great importance. In most 
of the home rule states a charter must be adopted in order to render 
substantive powers available. Ohio, on the other hand, is an example 
of a state in which substantive home rule powers are derived directly 
from its constitution.“ For example, if the construction and opera- 
tion of municipal off-street parking facilities fall within the sweep of 
substantive home rule powers, an Ohio municipality would not have 
to look to an appropriate home rule charter provision, nor to en- 
abling legislation, but could rely directly upon the constitutional 
grant of authority. Asa matter of fact, this is just where the Supreme 
Court of Ohio has come out in the Columbus case previously 
mentioned. 

The Columbus case involves a very significant recognition of 
home rule power. The constitution of Ohio confers upon all munici- 
palities ‘‘all powers of local self-government.’’* The court concluded 
that the project in question was embraced within the field of local 
self-government. Since substantive home rule powers come directly 
from the constitution, the court pursued the theory that a home rule 
charter is, in effect, an instrument of limitation and not of grant. 
Since the charter of Columbus contained no governing limitation, 
the way was open. 

The Ohio General Assembly, in 1949, enacted specific enabling 
legislation with respect to off-street parking facilities.” In the 
Columbus case it was determined that the city had constitutional 
power to proceed irrespective of the statute; the latter was simply 
superfluous. 


General Charter Powers 


There is certainly some authority that the power to provide off- 
street parking facilities may be implied from a general grant of power 
in a municipal charter or statute governing municipal affairs. ‘Thus, 

11 Village of Perrysburg v. Ridgway, 108 Ohio St. 245, 140 N. E. 595 (1923). 


12 Ohio Const., Art. XVIII, §3. 
13 Ohio Gen. Code §3939-2 and 3939-3. 
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in a Kentucky case, it was decided that the statute governing fourth- 
class cities was equal to the occasion even though the authority had 
to be implied from a grant of power to purchase or condemn real 
estate which a city had declared by ordinance to be needed for “‘mu- 
nicipal purposes.’’** The city, in the case in question, did, of course, 
have express statutory authority to regulate vehicles. The liberal 
interpretation in this case is open to the objection that the court was 
implying a primary power from a grant of ancillary power, which is 
a cart-before-the-horse pattern. In this instance, the primary power 
was the power to acquire and operate municipal off-street parking 
properties. The ancillary power was the authority to acquire real 
property for a municipal purpose. 

Off-street parking facilities may functionally be integrated into a 
public transportation system. They may constitute intermediate 
terminals from which there is public transportation service to the 
heart of an urban community. Where they are thus made an adjunct 
or part of a transit system, it can be forcefully urged that a broad 
grant of legal authority to establish and operate a transit system in- 
cludes power to acquire and maintain related parking facilities. 


Specific Enabling Legislation 


It is safe to say in general that specific enabling legislation is 
highly desirable, if not actually necessary, as a basis for public off- 
street parking projects in most states. Over half the states have 
enacted appropriate enabling legislation.*® ‘These enactments may 
simply confer the requisite authority directly upon a basic general- 
function unit of local government, such as a city, or may provide for 
the creation of ad hoc units and make the needed authority available 
to such units. Pennsylvania has been a leading exponent of the so- 
called public authority and has employed this method in relation 
to off-street parking.”® 

Enabling legislation should be broad enough to leave a local unit 


14 Miller v. City of Georgetown, go1 Ky. 241, 191, S. W. 2d 403 (1945). 

15 There were over twenty as of 1945. See Yokum and Whipple, Municipal Provision of 
Parking Facilities—State Laws and City Projects g (Research Monograph Number 44, Bureau 
of Business Research, The Ohio State University, 1946). Since then the list has lengthened. 

16 McSorley v. Fitzgerald, 359 Pa. 264, 59 A. 2d 142 (1948); Alpern, Unsnarling the 
Traffic Jam by the Use of Parking Authorities, 36 Va. L. Rev. 1029 (1950). 
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some scope. A West Virginia statute empowers municipalities to 
provide various types of public works and to finance them by issuing 
revenue bonds.** Among the specified public works is “automobile 
parking buildings.” There is no mention of parking lots. The rub 
is the use of the word “building.” In a test case arising in Fairmont, 
it was determined, on a whole view of the statute, that the law meant 
parking facilities, whether a building or a lot.’* This is a sensible 
result. Drawing the statue in broader terms would have avoided 
ambiguity. 

It seems clear enough that enabling legislation should authorize 
acquisition of real property by purchase or condemnation. It is obvi- 
ously important to the local unit in acquiring the most appropriate 
sites that resort to eminent domain may be had, if need be. That 
government may thus assure the most desirable location of parking 
facilities is one of the factors supporting public entry into the field. 

It is further suggested that the power of acquisition be made 
broad enough to embrace the obtaining of possession under lease. 
This would assure greater freedom in adapting a program to a real 
situation. The power might be deemed to derive from the greater 
power to acquire outright, but express authorization would remove 
any doubt. A more difficult question is whether a local unit should 
be granted power to expropriate existing private off-street parking 
facilities. The doubt, one may suggest, should be resolved in favor 
of the devolution of power. Asa matter of policy it should be invoked 
only when necessary to achieve operation in general harmony with 
the overall strategy of attack upon traffic congestion. It ought, how- 
ever, to be available for use in the exceptional case. 

The local unit may prefer to lease a particular facility to private 
hands for operation; it is believed it should be given power to do so. 
Here again the advantage is greater flexibility. It is a means, more- 
over, of bringing private enterprise back into the picture. The actual 
use of this device should be hedged about with limitations cal- 
culated to assure that the public purpose would be served under a 
system of reasonable and non-discriminatory parking charges. 


17 W. Va. Acts of 1935, c. 68, as amended by W. Va. Acts of 1945, c. go. 
18 State ex rel. Holbert v. Robinson, 59 S. E. 2d 884 (W. Va. 1950). 
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Power to Finance 


Careful study should be given to effecting a fair distribution of the 
cost of providing and operating public off-street parking facilities 
as between users and non-users. A rough allocation is made where 
the general taxpayer bears the burden of capital outlay and the user, 
by paying parking charges, meets the cost of operation, That, of 
course, is just one possible pattern. The subject merits thoughtful 
inquiry to aid fair financial planning and execution, and bears di- 
rectly upon a choice of financing method. 

It is important to remember that the primary power to engage 
in a particular public function and the authority to resort to one or 
more methods of financing the activity are by no means identical. 
The first refers in a limited sense to ends; the second, to means. As 
has already been suggested, there is much stronger basis for imply- 
ing a devolution of the authority to finance from an express grant 
of the power to engage in a public function, than the converse. It 
is recommended, however, that neither be left to implication. In 
marketing securities the need of clear and assured legal authority 
is apparent. 


Current Revenues—Capital Budgeting 


This is not a likely method for any but the larger units of local 
government. A small city, for example, would not be expected to 
take in enough current revenues in a fiscal year to provide substan- 
tial funds for capital outlay. It is true that if the city were debt-free 
and thus had no debt-service burden, more could be done. Under 
appropriate legislation a fund might be accumulated for future cap- 
ital outlay by making current contributions to the fund under the 
annual budget. ‘This prudent procedure is not of course adapted to 
meeting a pressing problem that demands action. 


General Obligation Bonds 


The traditional general obligation bond of a local unit contains 
an unconditional promise to pay and is supported by the unit’s 
power to levy ad valorem taxes. Within the confines marked by 
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applicable constitutional and statutory debt and tax limitations, this 
type of security has been the mainstay of local government finance. 
It is, in effect, a means of anticipating the property taxes of future 
years. 

This method is legally appropriate for any public purpose. A 
particular bond enabling statute may be couched in terms broad 
enough to permit the issuance of general obligation bonds for any 
purpose, other than current expenses of government, for which a 
local unit may spend money. If the enabling legislation specifies the 
classes of authorized objects of borrowing, off-street parking facilities 
must, of course, fall within one of those classes to come within the 


pale. 


Special Assessment Financing 


A special assessment is a form of taxation. The theoretical basis 
for jurisdiction to impose general taxes is the general benefits of 
government extended by the taxing authority. To justify a special 
assessment, on the other hand, the tax must be laid for a special pur- 
pose which will benefit the property taxed to a degree not true of 
property not assessed. 

Could the element of special benefit be made out in the case of 
an off-street parking project? The answer, in a given case, would 
depend upon the location and particular purpose of the project. 
Parking lots spotted on the edge of a congested city center and con- 
nected to the central business district by a shuttle bus system would 
hardly be of special benefit to neighboring property. A parking facil- 
ity adjacent to acommercial district would be another matter. Resort 
to special assessments in that type of situation has been upheld in 
California.” 


Revenue-Bond Financing 


This method entails issuance of special obligations payable solely 
from the income from revenue-producing facilities. Its impact is 
upon the user. 


Revenue-bond financing of off-street parking facilities confronts 


19 City of Whittier v. Dixon, 24 Calif. 2d 664, 151 P. 2d 5 (1944). 
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some practical difficulties, Particularly is this true where the func- 
tion is being performed by an ad hoc unit of government instead of 
a municipality or county directly. A city or county might exert 
police power to control traffic and on-street parking in such a way 
as to foster use of public parking facilities. As John Pershing of the 
New York Bar has pointed out, an off-street parking facility, unlike 
a water or electric utility, is not a monopoly nor does it have much 
capacity for future growth.” 

One may suggest that the practical hurdles will be cleared 
Broadly speaking, revenue-bond financing has come of age as a sound 
method in proper cases. We are in process now of adapting it to 
off-street parking facilities. If it is anticipated that gross revenues 
of projected facilities would provide thin coverage of debt service 
requirements on proposed revenue bonds, there are possible means 
of “fattening” the coverage. Mr. Pershing has referred to the device 
of obtaining additional revenue by providing incidental services, 
such as sale of gasoline and automobile accessories. The legal basis 
for this is, of course, that these activities would be merely incidental 
to a primary authorized activity. An important type of “fattener” or 
“sweetener,” as you will, is a pledge of net revenues from on-street 
parking, collected by means of parking meters, as additional security 
for the bonds. This presents legal questions that call for comment. 

The conventional theory under which on-street parking meters 
are used is that they are mechanical devices employed in traffic regu- 
lation under police power. The charge is not a tax but a fee justified 
as a proper incident to the regulation. A police power fee may be 
exacted so long as it does not substantially exceed the cost of the 
regulation. Doubtless, there is a sufficiently strong link between 
on-street traffic regulation and provision of off-street parking space— 
especially if the latter is properly planned to help meet the over-all 
traffic problem—to support the conclusion that using meter receipts 
to secure off-street parking facility revenue bonds is applying them 
to a legitimate cost of traffic regulation. 

As this writer has attempted to demonstrate elsewhere,” it is 


20 Pershing, Revenue Bond Financing of Public Off-Street Parking Facilities, 36 Va. L. 
Rev. 1019, 1021 (1950). 

21 Bush Terminal Co. v. City of New York, 282 N. Y. 306, 26 N. E, 2d 269 (1940). 

22 Fordham, The Teaching of Local Government Law, 3 JOURN, OF LEGAL EDUC. 217, 
222, 223 (1950). 
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time we evolved a more adequate theory of on-street parking. To put 
vitality into a pledge of on-street parking meter revenues, there 
should be a covenant continuously to operate some sort of on-street 
system until all the bonds, principal and interest, are paid. The con- 
ventional theory is no foundation for such a covenant, since that 
theory itself rests on the police power, which cannot be abdicated or 
bargained away. 

Might we not put provision of on-street and off-street parking 
on a service footing comparable to that of a mass transportation sys- 
tem? Certainly, a major objective is to provide short-period storage 
space on an orderly basis. This is not to deny a close relation to the 
regulation of traffic. A surface bus system has close ties to traffic 
regulation. “So long as on-street parking is deemed a proper street 
use and a city reserves freedom to change meter locations, why need 
we say that a covenant to continue a system of on-street parking 
meters during the life of parking system revenue bonds is any more 
an abdication of governmental power than a long-term street railway 
franchise?”’** It remains to achieve judicial recognition of such a 
theory. The few decided cases which bear on the matter are, if noth- 
ing more, not discouraging. 

In a Florida case a pledge of parking meter revenues as additional 
security for street paving bonds was upheld. There was no covenant 
continuously to operate parking meters during the life of the 
bonds.** 

In 1950 the Illinois Supreme Court upheld the Illinois Parking 
Act (in its entirety) as well as an ordinance of the City of Kankakee 
authorizing the issuance of $430,000 of Motor Vehicle Parking Sys- 
tem Revenue Bonds.” The court specifically sustained provisions of 
the ordinance pledging revenues from existing parking meters to 
debt service on the bonds and covenanting against changes in the 
ordinance while bonds remained outstanding. 

It does not appear from the opinion whether there was an express 
covenant continuously to operate the on-street meters. There was a 
reservation of authority to change meter locations as traffic regula- 
tion and control might require. The statute simply authorized pro- 

23 Municipal Law Service Letter for January, 1951, pp. 2, 3. 


24 State v. City of Daytona Beach, 42 So. 2d 764 (1949). 
25 Poole v. City of Kankakee, 94 N. E. 2d 146. 
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vision for payment from revenue of “any or all of the city’s parking 
facilities.”’ The court ruled that the covenant was within the author- 
ity conferred by the statute. The opinion was silent as to whether 
there would have been an invalid attempt at abdication of police 
power had the ordinance been interpreted to covenant to maintain 
some sort of system of on-street parking meters during the life of 
the bonds with discretion as to location of meters. 

A leading case, decided by the Supreme Court of Michigan, 
upheld a covenant, supporting revenue bonds, which clearly com- 
mitted the issuing village continuously to maintain and operate on- 
street parking meters during the life of the bonds.** The question of 
police power abdication was not discussed. 

This case is of particular interest on its facts. The village council 
had by ordinance, for the avowed purpose of controlling parking in 
the downtown area and relieving traffic congestion, combined on- 
street and off-street parking systems into a single system. 

Such a fact-pattern provides a happy subject for applying the 
theory put forward in this paper. It is interesting, moreover, that the 
court rejected an attack upon a provision for receivership as a bond- 
holder remedy in the event of default. It was urged that since a 
receiver would, under the enabling statute, have authority to fix 
rates and administer the facilities, the police powers of the village 
would be infringed. It will be observed that the receiver could fix 
on-street parking meter charges. ‘The court rather summarily put the 
contention aside. If we were strictly bound by the notion that the 
meter charge is a police power fee, the ruling would have been faulty. 
That is where the new theory should enter. 

In the recent Columbus mortgage revenue bond case,” the court 
determined that the city had constitutional home rule power to ac- 
quire and operate off-street parking facilities. It also ruled, most 
significantly, that there was like power to finance such a project 
by the issuance of mortgage revenue bonds. (It is evident that under 
the broad theory adopted a mortgage is a matter of municipal choice; 
simple revenue bonds might be issued.) Especially noteworthy is the 
fact that the court leaves this type of financing beyond legislative 


26 Parr v. Ladd, 323 Mich. 592, 36 N. W. 2d 157 (1949). 
27 State ex rel. Gordon v. Rhodes, 156 Ohio St. 81 (1951). 
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control. ‘The constitution authorizes statutory limitations on munic- 
ipal debt but the proposed revenue bonds, it was declared in keep- 
ing with generally accepted theory, were not debts in this sense. 
Thus, enabling legislation was unnecessary and municipal power 
was not subject to limitation by statute. 

The security value of a mortgage supporting off-street parking 
facility revenue bonds remains to be adequately appraised. Conceiv- 
ably, it might be of more significance than would a mortgage of an 
electric system or a water works, especially in a case of rather thin 
debt service coverage. At all events, it would appear desirable for a 
local unit to have authority to employ a mortgage as circumstances 
demand. 

A recent Colorado decision cast a cloud over the mortgage device 
in that state. In a test case involving the much-discussed Denver off- 
street parking facility revenue bond issue, the state supreme court 
ruled that a mortgage feature rendered the bonds debts in a debt 
limitation sense.** It was pointed out in an application for a rehear- 
ing that the proposed mortgage was essentially a purchase money 
mortgage under which only what was obtained with the bond pro- 
ceeds could be lost by foreclosure. Had the mortgage covered exist- 
ing property of the city, that would have been quite another matter. 
Unfortunately, the court stuck to its guns and denied rehearing. 
It relied on the possibility that non-project funds might be spent on 
the facility from time to time or might be used in an effort to prevent 
foreclosure. 


Conclusion 


Appropriate units of local government should be granted ample 
authority to employ a variety of means of attacking urban traffic 
congestion. Off-street parking facilities constitute one important 
method. Requisite authority includes power to perform the par- 
ticular function and power to finance it. Authority to finance should 
be broad enough to provide ample room for practical adaptation of 
financing methods. 

Study of various aspects of the larger problem should continue. 
A likely topic for inquiry regarding off-street parking facilities is 


28 McNichols v. City and County of Denver, 2g0 P. 2d 591 (Colo. 1951). 
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the distribution of the cost burden as between users and non-users 
of the facilities. 


*Dean of the College of Law, The Ohio State University, Chairman 
of the Section of Municipal Law, American Bar Association, in 
Foreword to Symposium on Urban Traffic Congestion, 36 Va. L. 
Rev. 831, 832 (1950): 


There is, of course, no one means or method of overcoming our difficul- 
ties. In almost any urban situation a combination of measures must be 
employed. We begin with a street pattern not designed for the 1950 motor car 
era. Through regulation under the police power, grounded on the data 
assembled and recommendations put forward by the traffic engineers, we can 
endeavor to make the most effective use of existing facilities. By careful city 
and metropolitan planning we can project street and other public facilities 
which would make balanced provision for all types of traffic in proper rela- 
tion to public and private land uses. The problem is not to be overlooked 
in our attacks upon urban blight under plans for urban redevelopment. 
We can foster rapid and otherwise acceptable public transportation facilities 
calculated to keep many private vehicles off the streets (if people can be per- 
suaded to use them!). We can try to provide on-street and off-street car storage 
as the burden of traffic permits and as the needs of all-day and short-time 
“parkers” indicate. In providing off-street parking space we can, it is being 
assumed, shift some of the burden to private land owners in growing sections 
by private land use control under the power to zone. Public off-street parking 
facilities and private commercial storage garages built under street, squares, 
or parks are possibilities we can consider in relation to the older built-up 
parts of a city. 
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upon projects in the construction field requiring or in a position 
to benefit from special study and investigation. Much of its time 
is devoted to research assignments for industry and various 
branches of the Federal Government. Over the last several years, 
it has made an extensive study of the shopping center problem and 
is responsible for the design of several large projects now under 
construction. 


HOPPING CENTERS currently being designed for our auto- 

mobile age are becoming increasingly complex organisms—as 

the ideas behind them develop, and as their designers continue to 

grasp the potentialities of this rapidly expanding new type of 
project. 

Not many years ago the first drive-in shopping centers consisted 
of nothing more than groups of stores conveniently located to good 
parking. The sponsor’s only conscious goal was adequate and con- 
venient parking, and the designer’s objective was limited accord- 
ingly. 

In contrast, it is recognized today that merchandising objectives 
and planning opportunities exist far beyond anything that had 
earlier been foreseen. The modern self-contained shopping center 
is truly a new and distinctive feature in our physico-social environ- 
ment. It is here to stay—and to multiply. 

In view of the many conveniences and the attractive features 
offered, and considering the problems increasingly faced by our 
established business districts, there is every reason to anticipate the 
investment of many millions of dollars over the coming years in 
these projects. But it will not be long before such centers start to 
compete among themselves and woe to those who, failing to look 
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adequately ahead, design for the present rather than the future. It 
is, of course, impossible to predict with any certainty just what lies 
ahead—but the general trend of progress seems quite clear. 

In the light of the newly emerging scale of values for shopping 
center design, automobile traffic obviously continues to be of vital 
importance; but it is not the dominant factor. We must always re- 
member that a shopping center exists to sell goods—and traffic plan- 
ning exists to serve that end. No traffic pattern or design, no matter 
how efficient and desirable it may appear when judged from a traffic 
viewpoint, should ever be considered unless it serves effectively, and 
is subordinated to, the prime function of the shopping center: to 
provide the best possible market place for the transaction of retail 
business. 

While the great majority of numerous shopping centers con- 
structed in recent years are proving extremely profitable to their 
sponsors, a considerable portion are now suffering, and will suffer 
increasingly over coming years, from the tendency which has here- 
tofore tried to fit the sales areas to a traffic plan, rather than the 
reverse, The concept of the “market place” must be at all times the 
master, with traffic flow and parking, obedient servants. Actually, 
of course, the two aspects must work hand in hand, though with 
emphasis always upon the merchandising goal that is sought. 

With this in mind, the object of this article is to point out from 
a traffic viewpoint a few of the pitfalls that should be guarded against 
in shopping center design, and to highlight a few of the traffic plan- 
ning opportunities it may be found advantageous to consider.’ 





Basic Factors 


The design of a shopping center is primarily a problem in space 
organization—on a basis that is neither land planning nor architec- 
tural planning, but the closest possible integration of the two. Even 
where the proposed site may be dead level it will usually be wise, 
for reasons discussed later, to approach the problem as a whole upon 


1 For an over-all discussion of the planning of shopping centers, including a consider- 
able amount of material on traffic aspects, the reader is referred to an excellent book recently 
written by Bruno Funaro, a member of our staff, and Geoffrey Baker, entitled Shopping 
Centers—Large and Small (Reinhold Publishing Company, New York). 
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a three-dimensional basis. Sloping sites—until recently typically 
shunned by shopping center sponsors—may at times be found to 
offer outstanding advantages in terms of such a three-dimensional 
approach. 

Considered over-all, there are two basic and equally important 
elements with which the designer must deal: customers and mer- 
chandise. If it is important to have good automobile circulation and 
parking, properly integrated to assure the best handling of cus- 
tomers in relation to the sales area, it is only slightly less important 
to have good truck circulation and service facilities to assure the 
best handling of the merchandise for the sale of which the center 
exists. Included must be effective means for delivering to the cus- 
tomer’s car the merchandise that is sold. 

But, as noted, it is the sales area for which all else exists. While 
a shopping center in many respects is like a busy railroad terminal, 
with both people and goods in constant movement, it must be much 
more than that. It must be an effective and attractive market place. 
And the two basic qualities that have distinguished great market 
places since primitive times remain unchanged today: a concentra- 
tion of customers and goods, and a complete freedom from extra- 
neous elements. As applied to our problem, this means specifically 
(1) that all shops should be closely grouped for mutual support; and 
(2) that neither automobiles nor trucks, so far as possible, should be 
permitted to intrude upon the consciousness of customers once they 
have reached the sales area. 

Before discussing certain specific traffic planning opportunities, 
let us consider from a traffic planning viewpoint a few possible pit- 
falls apparent in too many of those centers already built. 


Points to Watch 


Even before starting, it is of course fundamentally important to be 
sure that adequate excess highway capacity exists in the arteries that 
serve the project. Successful shopping centers generate large amounts 
of traffic. In locating a center it is much more important to have 
plenty of reserve capacity available to handle this new traffic than 
it is to have a pre-existing heavy traffic density passing the site. 
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Prospective tenants for contemplated shopping centers are likely to 
be strongly influenced by impressive traffic counts, but sponsors 
must be made to realize the much greater importance of highway 
capacity for handling the cars of those who may wish to patronize 
the center but who would not otherwise be passing the site. 

Needless to say, a shopping center should never straddle a traffic 
artery or intersection. It has taken many years for this fact to be fully 
recognized by real estate interests, and some of the biggest shopping 
centers built to date are transversed by one or more highways with 
the most serious consequences. In addition to all of the factors ob- 
vious to any one interested in traffic problems, no “market place” 
so divided can possibly prosper as it would if undivided. 

Similarly, no shopping center should have its sales area divided 
either by internal traffic circulation (no matter how slow moving), 
or by parking (no matter how narrow). Since the great majority of 
shopping centers violate this principle, undoubtedly many would 
argue the matter and point out that practically all of these shopping 
centers have proved financially successful. My answer is that compe- 
tition will be keener in the years ahead—and that only centers with 
concentrated sales areas, as free as possible from the distraction of 
moving vehicles, can pay the handsomest returns to their sponsors. 

All vehicle entrances to a project should, of course, be located 
to assure a minimum of conflict with through traffic, and be designed 
to permit a reasonably unobstructed flow even at periods of maxi- 
mum activity. To minimize backwash of peak traffic into the public 
street, the interior traffic pattern near entrances should provide 
reservoirs free of cross traffic and should make possible rapid dis- 
persal by offering a choice of distributing lanes. 

Having once entered the shopping center, the customer should, 
if at all possible, be able to circulate freely within the area in order 
to seek a parking stall, to pick up parcels, or meet a waiting wife— 
without the need to leave until all errands have been completed. 
Even in the smallest centers, adjacent public pavements should not 
be considered as available for turning or other purpose, if it can 
possibly be avoided. 

While the parking scheme as a whole should be such that its 
basic pattern can be readily grasped by the customer, every effort 
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should be made to avoid a dull and monotonous expanse of asphalt. 
The size of each parking area served by circulatory lanes should be 
big enough to permit an efficient parking layout but not so big as 
to lose contact with human scale. Small isolated parking lots pene- 
trating into the sales area between buildings have been recom- 
mended by some designers but they should be avoided, both because 
of their adverse effect upon the sales area and the impossibility of 
achieving an efficient layout where dimensions are cramped. 

In the case of larger projects, parking as a whole must be bal- 
anced on two or more sides of the store group—with the sales area 
centered upon an interior pedestrian mall. Only by this means can 
adequate parking be provided within reasonable walking distance. 

Since one of the principal appeals possible with the new type 
shopping center is the aesthetic appeal, every effort should be made 
to avoid having trucking and service areas exposed to view. Such 
facilities should be well segregated and, in larger projects at least, 
these should be completely hidden from sight. 

So much for a few difficulties to be avoided—let us now consider 
briefly three specific opportunities to be grasped. 


Multi-Levels 


As already indicated, it will be advantageous to approach the design 
problem presented by the site from the three-dimensional viewpoint 
that must be used in designing the structures. The fullest possible 
advantage should be taken of varying levels—that may exist or that 
may be created. 

In smaller projects this opportunity will usually be limited, but 
even here such minor refinements as lowering a service drive to 
permit truck loading and unloading to floor level at tail-gate height 
prove helpful. 

With projects of medium size, opportunities will be more numer- 
ous. Parking, for example, can be located slightly below eye level— 
so that the view toward the shop structures as seen by passing pedes- 
trians or automobile drivers will be unobstructed by the sea of 
parked vehicles. This difference of level between surrounding 
streets and the parking area may also help to discourage piratical 
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encroachment upon the project's parking by customers of competing 
stores nearby. 

Projects of larger size afford many opportunities for three- 
dimensional thinking that are of basic importance in arriving at 
the best over-all design concept. Parking provided at two or more 
levels will make possible corresponding access directly into two or 
more store levels. Such an arrangement gives ground floor advan- 
tages to upper floor selling space. And it helps to assure a more uni- 
form density of foot traffic throughout the project, a result greatly 
to be desired. 

Viewed from a slightly different angle, and depending upon the 
exact arrangement in any given case, the use of two parking levels 
can serve to convert what might otherwise be relatively low value 
basement space into higher value selling space—and to add more 
selling frontage. 

In a project where a pre-determined amount of sales area is to 
be provided, a multi-level approach may provide that sales area with 
a lesser amount of foundation and roof area—through the placing 
of one store above another, each off its own parking level. Large 
economies may sometimes be achieved as a result. 

A multi-level approach to design may offer a chance to locate 
a cluster of service shops (such as laundry, cleaner, shoe repair, etc.) 
in what might otherwise be unneeded basement space. It may also 
permit a more economical handling of truck traffic, and perhaps 
make possible direct and economical access to a fully concealed serv- 
ice area, as for example below a central pedestrian mall (where direct 
access can be most easily provided to every store in the center). 

The multi-level approach may also make possible the sound 
expansion of store space at a later date should that ever prove desir- 
able, as is frequently the case. This is true because expansion can 
be in the form of new construction located at a principal selling 
level, extending out on piers over an existing parking level. Shop- 
ping centers built on a single level usually can not be expanded 
effectively without a reduction in parking being required at the 
very time when additional parking space becomes necessary due to 
the enlargement of the project. 

Finally, the use of varying levels makes possible a much greater 
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variety in the appearance of the project as a whole, and provides an 
excellent opportunity to achieve charm and informality, one of the 
great attractions of a modern shopping center. Changes of level 
afford an especially good opportunity for attractive landscape plant- 
ing on a small scale that can be effective far beyond what its cost and 
extent might suggest. 

In considering possibilities discussed here, it should be borne in 
mind that with larger projects, even where the site may be dead level, 
adjustments in contour equal to at least one-story height can usually 
be effected without much difficulty. ‘This is particularly true where 
full basements are to be provided and the resulting excavated mate- 
rial made available. 


Package Pick-ups 


A basic aspect of the problem of the physical handling of merchan- 
dise is to provide efficient means for turning purchases over to the 
customer. This is an absolute necessity for at least the larger food 
stores, and it will be important in most cases as a means of reducing 
the demand for home delivery service. The solution lies in providing 
carefully planned package pick-up stations. 

There are, of course, several basic objectives: to increase cus- 
tomer convenience and build good will; to encourage larger pur- 
chases from a given store; to encourage more shopping in other 
stores with the customer unburdened by packages, and to cut the 
high cost involved in the traditional carry-out service as well as the 
still higher cost of home delivery. To the extent that package pick-up 
facilities save time for the customer, they will also serve to speed up 
the turn-over rate in parking areas, thereby having the effect of 
increasing the number of parking stalls typically available. 

While it would not be appropriate in this article to discuss details 
of design for possible pick-up stations, it may be desirable to high- 
light briefly the principal factors that must be dealt with in a typical 
situation, as for a supermarket. When the customer has passed 
through the check-out stands and paid for her purchase, in place 
of physically taking possession at that point, she is given a check with 
the corresponding number marked on her purchase. At any time 
thereafter, either within a few minutes or later after additional shop- 
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ping, she drives her car to the pick-up station, presents her identify- 
ing number and has the merchandise placed by an attendant directly 
in her car. 

How is her purchase handled meanwhile? If the pick-up station 
can be located within the front portion of the store, an inexpensive 
gravity conveyor can frequently be arranged to carry the purchase 
from any point opposite the check-out stands directly to the pick-up 
station, where it is stored in bins. If for reasons of over-all planning 
or traffic circulation the pick-up station must be placed at a distance, 
a mechanical conveyor can be used to carry merchandise from the 
check-out point. 

In such an arrangement many refinements are possible to in- 
crease speed and efficiency. But the fundamental objective is to 
convey the merchandise quickly, safely and inexpensively to the 
pick-up station where customers can receive the goods at any later 
time. The number of employees required will usually be reduced, 
compared with the number of carry-out boys otherwise needed, and 
entirely aside from greater convenience and improved customer 
good will and other factors, direct cost savings will result. A few 
years ago when our firm first started working on this particular prob- 
lem we found merchants largely indifferent to the situation. Today 
leaders in the chain store field are increasingly recognizing the im- 
portance of convenient and economical substitutes for their tradi- 
tional carry-out service. One of the advantages the new type of 
shopping center offers is that it makes possible the provision of such 
facilities in a practical and economical manner.” 


Auto-Shopping 


Another opportunity involving imaginative traffic planning exists 
in connection with auto-shopping. So far as may be practicable in 
any given case, full advantage should be taken of this technique to 
increase convenience and efficiency in those shopper’s errands not 


2For a further discussion of this problem, “The Impact of New Shopping Centers 
Upon Established Business Districts,” and also a brief discussion with diagrams on Page 121 
of the August 1950 issue of the Architectural Forum, are available upon request to the 
writer at 322 West Washington Street, Chicago 6. Copies of both of these will be sent without 
obligation to any reader of Traffic Quarterly. 
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requiring prolonged selection or negotiation—especially with such 
service shops as laundry, shoe repair or cleaners. 

The term auto-shopping refers of course to that special sales 
technique exemplified by the automobile service station and the 
auto-bank. In essence, this means that the customer goes directly in 
her car to the sales area, where she makes her purchase and takes 
delivery. By this procedure, the point of parking, the point of sale, 
and the point of delivery are one and the same, and the customer 
need not in most cases even leave the car unless she wishes to. 

Auto-shopping has for many years been an established fact, and 
the total annual volume of sales made by this well-proved method 
runs into the hundreds of millions of dollars. While the technique 
has until recently been used only for a limited range of commodities 
—principally those associated with the automobile—it is equally suit- 
able for many other uses. This is exemplified by the increasing 
popularity of drive-in banks. 

It will be argued by some that, since a shopping center provides 
convenient and liberal parking, the customer should be forced to 
leave her car for even the smallest errand in order thus to expose 
herself to so-called “impulse buying.” Our organization believes, 
however, that providing a reasonable amount of auto-shopping 
facilities, well adapted to each type of transaction or merchandise 
involved, will be a valuable supplement to the usual type of shop- 
ping on foot—and will increase customer good will and the over-all 
pulling power of the shopping center with a consequent over-all 
increase in sales volume and profit. 

In smaller centers where parking space may be limited, the auto- 
shopping technique will be particularly valuable for service shops 
of the type mentioned above, and in connection with drug stores. 
This is true because by auto-shopping it is possible for customers to 
perform brief errands without occupying parking stalls for the much 
longer time required should parking be necessary. 


Conclusion 


Millions of dollars worth of shopping center construction is now 
in the planning stage and shopping centers will certainly constitute 














392 TRAFFIC QUARTERLY 


one of the most important building types in this country during the 
years ahead. Two factors combine today to accelerate this trend. The 
first is, of course, our ever increasing traffic congestion which in turn 
results in the ever increasing inefficiency of our existing business 
districts. The second is the now well-proved public appeal and re- 
sulting financial success of those centers constructed in increasing 
numbers during recent years upon open or relatively open land 
outside of built-up areas. 

Every new product goes through a formative period. The drive- 
in shopping center is essentially a machine for better merchandising, 
and it is now passing through the second phase of the usual process 
of experimentation, trial and error. For the success of future shop- 
ping centers, the traffic engineer should play an increasing role in 
the design process, and all others interested in the subject of traffic 
will undoubtedly watch with close interest. What the future will 
bring forth depends largely upon the imagination brought to bear 
upon every aspect of the problem. Only by this means can the ulti- 
mate potential for this type of project be achieved. 











Highway Needs in the Emergency 


Mr. Fritts is vice president, in charge of engineering, of the Auto- 
motive Safety Foundation, Washington, D.C. He spent twenty 
years with the Washington State Highway Department in high- 
way construction, maintenance, traffic engineering, planning, and 
administration. During World War II, he served both as traffic 
engineer of the Automotive Safety Foundaiion on loan to the 
Highway Traffic Advisory Committee to the War Department, 
and in the Army Transportation Corps in African and Italian 
theatres. In 1946, he was highway engineer on highway develop- 
ment study for the California Legislature, and from 1947-49 was 
supervising engineer on highway development studies in Wash- 
ington, Oregon, and Mississippi for the Automotive Safety Foun- 
dation. During 1950, Mr. Fritts was ASF’s Director of Highways 
Division. 


HE NATION'S Defense Mobilization Program requires that 

highway facilities be developed and maintained to permit full 
support of the defense effort. World War II demonstrated the neces- 
sity for providing adequate highway facilities to serve essential pro- 
duction and defense movement. 

During the period when materials and manpower must be allo- 
cated to most essential purposes, highway requirements must be 
carefully measured to determine what are minimum essentials and 
to establish proper priorities for use of available materials and man- 
power. 

Continuous increase in the volume of highway traffic has com- 
plicated the problem. More traffic on the roads has speeded deterio- 
ration and this has heightened the urgency for many corrections. 
All roads continually wear out and in time they must be replaced. 

A serious setback resulted from World War II demands for mov- 
ing personnel, supplies and equipment, without a corresponding 
plan of highway replacement. Many shortages of road materials and 
labor prevented adequate maintenance by the states. This, coupled 
with the lack of construction, resulted in an enormous backlog of 
needed improvements. 
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As the nation prepares to sustain its highway transportation sys- 
tem during the current emergency, it becomes mandatory that all 
highway agencies take all possible steps to provide a highway system 
reasonably sufficient for needs and safety. 


Highway Study in Virginia 


The Commonwealth of Virginia has undertaken a detailed appraisal 
of requirements of principal roads and streets with the following 
objectives: 


1. Develop minimum improvements necessary to sustain trans- 
portation with reasonable safety and efficiency during the emer- 
gency period (ten years); 

2. Develop estimates of cost for partial or stopgap improvement 
(and cost of ultimate improvement); 

3. Develop a schedule of minimum material, equipment, man- 
power and related requirements; 

4. Establish priority program of improvements based upon 
measured relative importance. 


Cooperating with the State Highway Department in the study, 
which is being directed by the engineering staff of the Automotive 
Safety Foundation, are staff specialists of the U. S. Bureau of Public 
Roads. 

The study of principal routes recognizes the immediate impor- 
tance of evaluating highway needs in the vicinity of expanding 
military and supporting industrial activities. To determine what 
additional highway demands may be generated, the Department of 
Defense through the Department of the Army Chief of Transporta- 
tion has cooperated, within security limitations, to the extent pos- 
sible in relation to the system selected for study. 

Civil defense aspects of the study were reviewed with Virginia 
and federal civilian defense officials. The Virginia Department of 
Highways and the U. S. Bureau of Public Roads financed the study 
jointly as a federal aid highway planning project. 
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Virginia “Corridor” Important 


Virginia, located on the Atlantic seaboard midway between Maine 
and Florida, serves as an important transportation “corridor” join- 
ing the southeastern agricultural regions with the principal markets 
and industrial centers of the East. The state also serves as an axis of 
an east-west movement which links Washington with Richmond, 
Norfolk, and Roanoke with the midwestern states. 

Triangular in shape, Virginia covers 40,815, square miles of land 
and 916 miles of inland water. The base of the triangle, 425, miles 
long, rests on the northern boundaries of Tennessee and North 
Carolina, while its western side adjoins Kentucky and West Virginia. 
The northern and eastern sides are bounded by Maryland, the Dis- 
trict of Columbia, Chesapeake Bay, and the Atlantic Ocean, with 
two of the 100 counties in Virginia—Accomack and Northampton— 
to the east of Chesapeake Bay, on the ocean. 

The District of Columbia, an important factor in Virginia’s 
economic and historic development, lies directly across the Potomac 
to the north. Many of the federal government’s civilian workers live 
in northern Virginia. 

A network of roads and streets binds the Commonwealth to- 
gether, and provides transportation service between farms and mar- 
kets, homes and factories and other origin-and-destination points 
whose linkage is essential to the economy. The dependence on high- 
way transportation by industry and commerce, agriculture, health 
and welfare services are fully documented by many studies in 
Virginia. 

The report will show briefly and concisely the service of high- 
ways in the defense economy. Each route is being analyzed to ascer- 
tain its service characteristics in order to insure a proper relation 
between essential traffic movement and the type of facility necessary 
to serve such movement with reasonable safety and efficiency. 

The Commonwealth of Virginia is important to the military 
establishment of the nation because of the many military bases 
within its borders. More than twenty Army, Navy, Air Force, Ma- 
rine, and Coast Guard installations are used as training bases, opera- 
tions centers, and points of supply. 
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Highways and highway organizations become a vital part of 
national defense in time of emergency. The best assurance that 
transportation can be sustained or restored in any emergency is 
achieved by maintaining a strong highway program during the 
mobilization period. The failure of highways to serve both military 
and civilian defense needs in emergencies can well lead to failure 
of important segments of defense. The entire civilian defense plan 
is geared to mobility, with highways and highway transport playing 
a major role. 

The entire facilities of highway and highway contracting organi- 
zations with their trained and experienced personnel, their equip- 
ment and currently available materials are regimented not only to 
sustain the roadways but to aid in other engineering requirements. 
The basic plan for civilian defense calls for the movement of persons 
and supplies for many phases of emergency relief. In Virginia, the 
adopted plan creates special services of law enforcement, fire service, 
welfare services, health services, transportation service, engineering 
rescue and shelter, plant protection, equipment, communications 
service, and personnel service. 

Each of these services must utilize highways to achieve its pur- 
pose. Time becomes a critical factor in saving lives and in protecting 
facilities and persons. Therefore adequate provision must be made 
for eliminating bottlenecks and weak highway links. 

Construction and maintenance of Virginia’s street and highway 
system comprise a major element of her economy, and provide one 
of the biggest administrative jobs in the Commonwealth. Extensive 
quantities of manpower, materials, and equipment must be supplied 
by business and industrial concerns, large and small, throughout the 
state. These supplies are essential not only to the Department of 
Highways in its administrative responsibility for the system but also 
to road construction work under bidding and contract procedures. 
Effective policies for maintaining the state’s transportation services 
recognize these administrative and supply requirements. 


Effects of Increased Travel 


Virginia is a growing state not only in gross production but also in 
population. This combined economic and population growth has 
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resulted in a travel increase of 150 per cent between 1930-40 and 
95 per cent between 1940-50. Total travel in 1950 amounted to 9.2 
billion vehicle miles—five times that for 1930. Forecasts based on 
analysis of all factors affecting Virginia during the coming years indi- 
cate a continuing traffic growth comparable with the past trend. 

The engineering techniques used to appraise highway and street 
needs are based upon these concepts: 


1. A primary objective is to provide facilities that will supply 
essential transportation service at the least possible cost. Vehicle 
operating costs include depreciation, fuel, lubricants, repairs, acci- 
dents, and the penalties of traffic delays. Building and maintaining 
highways cost money, materials, equipment and labor. In deter- 
mining needs for road improvement, all elements of cost must be 
brought into balance, so as to achieve maximum economy in total 
transportation charges. 

2. The defense economy requires that highway service be sus- 
tained at reasonably efficient levels; roads are not expendable. At 
the same time, the emergency has created special problems, particu- 
larly shortages of materials, equipment and personnel, which handi- 
cap construction and maintenance. It is necessary, therefore, to 
obtain maximum use of existing facilities, even though not fully 
adequate; to identify remaining needs, with emphasis on stop-gap 
measures for temporary relief; and to establish sound priority on 
improvement projects. 

g. Only a planned program for the entire defense period, with 
annual scheduling of needed improvements, can hold the cost to a 
minimum. The program must take into account not only present 
deficiencies in the road plant, but also the replacement needs that 
will accrue during the 10-year study period. ‘This corresponds to the 
principle of “‘preventive maintenance” in vehicle care. 


The determination of needs, in the light of the above policies, 
obviously is a complex task. What are the deficiencies, and how 
costly are they to defense transportation? What corrective measures 
should be taken? Will they provide enough benefits to balance their 
cost? Can emergency stop-gaps temporarily meet the needs? 

The Virginia Department of Highways has developed design 
standards for rural roads. The standards describe the kind of road 
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or bridge needed for various conditions encountered in the state. 
They are based on national research, plus special analysis of Vir- 
ginia’s own problems. Standards for city streets used in this study 
were developed by the survey staff, based on present practices in 
Virginia cities and on special reports of the Highway Research 
Board. 

How nearly up to modern standards for today’s traffic are Vir- 
ginia’s roads, streets and bridges? How does one road compare with 
another? In what ways do they fall short? Are improvements catch- 
ing up with needs, or is the highway system becoming more obsolete 
each year? 


Highway “Sufficiency Rating” 


To answer these and similar questions, each mile of the selected 
routes was measured by a special uniform rating system. Known as 
“Sufficiency Rating,” this system set the rules and assigned numeri- 
cal values to each element of highway design. A fully adequate 
facility—one that is designed to modern standards consistent with 
needs, and in excellent physical condition—rates a perfect score. 

The sufficiency of the highway facilities was measured three 
ways: First, physical condition was rated according to the amount 
of pavement deterioration, cracking, roughness and cost of main- 
tenance. Second, service of facility was measured by analyzing its 
ability to carry the present traffic volumes at reasonable speeds and 
without congestion. Third, safety features were rated, including 
width of lanes and shoulders, restrictions of passing opportunities, 
curves, clearances to bridge rails and other items. Accident records 
were used to locate most hazardous sections. “Par’’ values were 
assigned to each major element and item, with defined lesser values 
for those found sub-standard. 

Each deviation from standard influenced the final score by vary- 
ing amounts, depending on the importance of the item and how 
much sub-standard it was. Rules for measurement clearly set each 
value so that the study was uniformly made throughout the state. 

The final rating for a road section pro-rates the actual scores as 
follows: 40 per cent to physical condition; go per cent to road service 
(ability to carry traffic freely); 30 per cent to safety features. 
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In cities, because of the greater importance of the “service” 
benefit, the pro-rating was: 20 per cent to physical condition; 60 per 
cent to service; 20 per cent to safety. 

While most of Virginia’s roads and streets (except those recently 
built) do not meet modern design standards in various respects, 
many do provide a tolerable degree of service. Considering the large 
investment already made in highway facilities, they must continue 
to serve until traffic increases and further deterioration produce in- 
tolerable conditions. A number of locations have already reached 
this point. 

The engineering study therefore: 


1. defined the extent of sub-standard conditions which can 
be permitted without creating intolerable conditions; 

2. for road and street sections or bridges which fail to meet 
even the tolerable standards, planned and estimated the 
work required to produce a fully standard facility for 
traffic anticipated during the next 20 years; 

3. determined the minimum stop-gap work required to sus- 
tain transportation at tolerable levels for a 10-year period. 


Having set the modern design requirements, the staff then consid- 
ered each item of design—width of pavement and shoulders, sharp- 
ness of curves, steepness of grade, condition and others—to determine 
how much less than standard these items could be without creating 
intolerable conditions for the type and quantity of traffic using the 
various routes. 

With respect to intolerable conditions that now exist, or that 
probably would develop within the 10-year period, an engineering 
study was made to determine the type of improvement needed. Such 
work would remedy the conditions and develop the facility to mod- 
ern standards required for estimated traffic volumes during 20 years 
ahead. This provision is necessary to avoid early obsolescence of a 
newly modernized road. 

The resulting estimates of cost and material, economically justi- 
fied from a long-range point of view, formed the starting point for 
further study of possible stop-gap work of smaller proportions. The 
normal program furnishes a basis for estimating the effectiveness of 
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the stop-gap program and how it fits into the long-range plan. Fur- 
thermore, the costs—both dollars and material—can be compared to 
find whether lower first cost of stop-gaps produce higher over-all 
costs, when ultimately the normal program must be undertaken. 

Stop-gap measures will have to supplant some part of the normal 
program under conditions restricting funds, material, equipment 
and labor to levels which will not permit normal improvements to 
be undertaken when they are needed. The stop-gaps are designed to: 


1. Permit traffic to move between main points at tolerable 
speeds. 

2. Reduce transportation costs and accidents. 

3. Preserve existing investments. 

4. Fitasclosely as possible into the ultimate normal improve- 
ment. 


The least work that would meet the limited objectives without being 
“‘penny-wise and pound-foolish”—that is the aim. 

















To Help the Continuing Prosperity 


of Our Rural Communities 
MAJOR GENERAL U. S. GRANT, III 


When the National Capital Park and Planning Commission was 
established by Act of Congress in April 1926, Major U. S. Grant, 
3rd, then Director of Public Buildings and Public Parks of the 
National Capital, became ex-officio Executive Officer of the new 
commission. He remained with it until June 1933, having been 
elected Vice Chairman, He retained his interest in city and re- 
gional planning wherever military duties called him. When he 
returned to Washington in 1942, as the Secretary of War's repre- 
sentative with OCD, President Franklin D. Roosevelt assigned 
him—then a Major General—to the National Capital Park and 
Planning Commission as its chairman. This post he retained until 
his term of office expired on April 30, 1949. General Grant is now 
President of the American Planning and Civic Association and of 
the National Council of Historic Sites and Buildings, Vice Presi- 
dent of The George Washington University and Vice Chairman of 
the National Trust for Historic Preservation. He is a member of 
the American Institute of Planners and honorary member of the 
American Institute of Architects. 


OR THE continued prosperity of our country at large, it is most 
seth that our rural communities be prosperous. For more 
than three quarters of a century our cities have grown by a constant 
accession of healthy and energetic young people from the rural areas. 
How they have enhanced our commerce and industry is well known 
and may be measured by a check of the origin of the successful city 
population. However, in some country districts where local employ- 
ment is lacking, this migration has grown so pronounced and con- 
tinuous that the rural communities have atrophied with the threat 
of becoming ghost towns. 

Until recently life in the country was dull and monotonous, 
employment scarce, and farm work hard and unremunerative. How- 
ever, with the advent of automobiles and good roads, radio and tele- 
phone, and the moving picture theater in the small town, the isola- 
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tion and monotony of country life have passed away. The time has 
come to turn the corner and to provide for the dweller in our rural 
communities, not only the social amenities and interests that have 
heretofore made city life so attractive, but also opportunities for use- 
ful and remunerative employment that will hold the enterprising 
and energetic young people in their home surroundings. 

The superseding of manual labor on our farms by modern farm 
machinery and the change of farming itself from a family affair to an 
industry have created technological unemployment, and further ac- 
centuated the migration cityward by reducing opportunities to earn 
a living at home. It behooves our county and small town authorities 
to take measures to counteract these centrifugal forces and to ensure 
the steady and healthy growth of their communities by increasing 
the local opportunities for employment and the amenities of life in 
their areas. 

How readily sound planning and a just analysis of local short- 
comings and the cures therefor, together with a determined effort to 
apply and make effective the needed remedial measures, can solve 
the problem is shown by numerous examples. Outstanding among 
these is the great change effected in recent years in Georgia with the 
help and leadership of the Georgia Power Company, and in the Ten- 
nessee Valley with similar guidance and cooperation of the T.V.A. 
In both cases the results have been obtained by organized local effort 
and the local authorities’ wise application to the problem. 

In fact, it seems that we are already on our way toa rehabilitation 
of our rural communities. Many industries are locating their addi- 
tional plant facilities away from cities. New plants, made necessary by 
the present international situation, are likewise being built in new 
places near small towns. This decentralization of industry is encour- 
aged by the federal government in the interest of national defense. 
So, new opportunities for employment are being offered many small 
communities, and the new devices available to people in the country, 
as already stated, have made rurai life more sociable and less 
depressing. 

Assuming that our rural communities are generally headed for a 
period of growth and increased prosperity, it is all important for the 
citizens of each to take an interest now in the sound development of 
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their county and town such as they have not felt heretofore. A group 
of patriotic and leading citizens must not only spark plug an investi- 
gation of their community’s needs, problems and future potential- 
ities, but must also organize to sustain the local elected authorities 
in taking the remedial measures decided upon as necessary or desir- 
able and, if need be, to needle them to constructive activity. 


Local Development Committee 


Generally speaking, the county will be the most advantageous po- 
litical entity for which to begin such a study. A committee of deter- 
mined citizens, comprising representative leaders of both the towns 
and strictly rural areas, should organize itself for the purpose. The 
help of local chambers of commerce will be valuable in furnishing 
meeting rooms and economic data. From the outset, the Local Devel- 
opment Committee should associate with itself the county commis- 
sioners and town officials and their staffs, so that there will be no 
possibility of their feeling that the Committee’s activities are in- 
tended “to put something over’’ on them. 

However, the political authorities and their assistants, such as 
the county surveyor or engineer, should not be asked to carry any 
substantial burden of extra work for the Committee. They are usu- 
ally fully occupied with their official duties—and so worried about 
how, with their limited budget, to make the much needed road 
repairs, or provide need sewerage, or develop a park and playground, 
or finish that new school—that they cannot be expected to devote the 
time needed for problems they have lived with happily enough for 
several years or to future developments, however important the lat- 
ter may be for the community’s prosperity five or ten years hence. 

The Committee will need a paid full-time secretary, who besides 
keeping its records and carrying on its correspondence, can gather 
statistics and information as to what is what and why. It will also 
need for a time, at least, a qualified planner who need not be one of 
the great names in the profession but who must be competent to ana- 
lyze the facts and local statistics and to see promptly what additional 
information is essential. 
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Purpose of the Committee 


The Committee should preferably be composed of seven or nine 
leading citizens who have good judgment, the confidence of the com- 
munity, the will to make sure their community will develop along 
sound lines and prosper, and unlimited enthusiasm for the cause. 
It must see that the local authorities are constantly informed and 
consulted, and that the citizens at large are associated with the work 
by frequent consultations and discussions with special interest 
groups: merchants, realtors, local industries and utilities, political 
organizations, home owners, etc. 

The temptation to increase the Committee with representatives 
of such special interest groups will be great, but should be resisted 
lest the group become too unwieldly. A committee of fifteen or more 
will prove ineffective because of poor attendance at meetings, pro- 
longed arguments, diversity of personal interests. A small committee 
with no interest other than the general good of the community as a 
whole is the ideal to be sought. 

The purpose of the Committee should be to produce: 


(1) Astudy of the status quo of the county and its included towns 
and villages, and their immediate recognized needs, together with a 
map showing political divisions, topography, land use, location of 
buildings, roads, other transportation lines, water supply and sewer- 
age systems (if any), disposal of waste and litter, schools, parks and 
recreation facilities. 

(2) From the foregoing, a study of existing tendencies of growth 
and development. 

(3) A decision as to what sort of community it is most desirable 
for it to become: industrial, commercial or residential. Some towns 
of great charm and historic atmosphere, located near larger cities, 
are today destroying irreplaceable residential values by encouraging 
the ill-placed invasion of commercial and industrial facilities, the 
momentary profit from which will not compensate in years to come 
for the permanent values destroyed. 

(4) An estimate of population growth in 20 to g0 years if it de- 
velops as desired, and of the increased facilities of all kinds needed 
to serve such a population. 
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(5) Acounty and town plan for the community so foreseen, keep- 
ing in mind the best use of existing developments and the gradual 
growth of the community. 

(6) A list of needed construction projects, arranged in order of 
urgency, to carry out the comprehensive plan. 


Most community authorities and groups of private citizens will 
be deterred from such studies by the fear of their cost, the fear that 
they will result in popular demand for costly improvements that will 
ruin the local economy. Actually, the initial steps will not be so 
expensive that an enthusiastic campaign will fail to raise the funds 
needed to begin with. Some technical help and advice can usually 
be obtained from state or nearby city planning commissions who will 
appreciate the advantage of cooperation with well-planned neigh- 
boring communities, and state and federal financial aid will be avail- 
able for most of the needed projects. U.S. Department of Agricul- 
ture, Extension Service bulletin AIS-38 “Public Improvements for 
Your Community,” November 1945, lists nineteen possible sources 
of federal aid alone. Moreover, each new project, if wisely chosen and 
designed, will improve local economic conditions and help “sell” the 
next one to the voters. 


Need for Planning Now 


Translation of the English term ‘“‘town planning” into our American 
“city planning” shocks one with the thought of New York, Chicago, 
and other large cities and their practically insoluble problems—in- 
soluble because they developed and grew piecemeal without advance 
planning or adequate control. They are the terrible examples from 
which our rural communities can learn the lesson of experience and 
the necessity for sound planning now. Few rural communities should 
or can assume, in the face of the nation’s increasing population and 
dispersing industries, that they will always be small and roomy 
enough to dispense with planning and adjustment to a changing civi- 
lization and new conditions. Even if the community itself does not 
change substantially, it must adjust to meet the impact of increasing 
traffic passing through it! 

Pleasure and inspiration in seeking solutions to the problems 
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of small communities and providing for their future development 
will come from the fact that it is not too late, that there is still room 
to do what must be done and that the obstacles thereto are surmount- 
able. Of course, there will be conflicting interests; indeed every solu- 
tion of a local problem will encounter opposition from some one, if 
only the natural human opposition to any new idea. 

The solution best for the community as a whole, based on a study 
of all pertinent facts, should be sought, regardless of the impact on 
individual selfish interests. Where adjustments are possible and do 
not block provision for anticipated needs, they should be adopted, of 
course; but compromises that violate sound principles of planning 
are to be avoided or they will usually prove costly in the future. 

Space does not permit a discussion here of the many elements 
that must enter into a county or town plan, and that merit the serious 
attention of such communities now, before it is too late. However, 
two instances deserve comment because they are usually the most 
urgent and the most expensive to remedy if neglected. 


Basic Elements in Planning 


The first is the need for determining the distribution of various land 
uses and a zoning ordinance to ensure them: Where is the business 
center to go? In what direction should it be encouraged to grow? 
Where can industrial development, if any, best be placed and where 
can it expand with greatest benefit to itself and least harm to other 
land uses? What areas are most favorable for residential use and 
should be protected against discordant encroachments? 

Are there any historic or architecturally interesting buildings 
which will stimulate the pride of the home folks in their community 
and interest strangers in it? Where are they located and what sur- 
roundings will most enhance their value? Where are existing schools 
and where should new schools be placed? What are the needs of 
recreation and the possible responses thereto? What are the most 
densely populated sections? What limitation should be placed on 
population density? To guide and control land use, in order to en- 
sure sound development, and to stabilize real estate values a zoning 
ordinance and map are essential. 
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The second instance is the problem raised by traffic, both present 
and future, and its corollaries: off-street parking and unloading 
facilities, bus and truck terminals, etc. In horse and buggy days settle- 
ments started with an all-purpose store at a crossroads and grew from 
there along the main highway. With the coming of the automobile 
and a consequently longer radius of service more stores, a post office 
and a town hall, a movie hall and a volunteer fire station were added. 
Even when there had been foresight enough to provide a central 
village green or town common, the ribbon development extended 
from it at both ends along the main highway. These businesses natu- 
rally demanded that the chief traffic route as improved follow this 
highway, hoping to pick up much of the possible passing trade. 

In recent years the ever increasing through-traffic superimposed 
upon the local traffic has caused congestion harmful to both; shop- 
pers are hindered by drivers impatient to get through town, and by 
lack of any place to park. Ribbon development is otherwise econom- 
ically unsound as soon as real estate values become appreciable, be- 
cause rents will be relatively equal along the same highway for con- 
siderable distances from the center, and some businesses cannot 
afford to pay the rents fair enough for others. 

Although surveys by the Bureau of Public Roads show that as 
much as 80 per cent to go per cent of traffic approaching a large city 
may be destined for the city itself, this is not true of a small commu- 
nity located on a main traffic route. Contrary to the erroneous opin- 
ion persisted in by many a small town merchant, studies made in 
California show that business and land values in the center of 
small towns have actually increased substantially where a convenient 
and well designed by-pass route has been provided for through- 
traffic not desirous of stopping. County and small-town dwellers 
would find Frank C. Balfour’s published address on this subject at 
the Conference of the U. S. Chamber of Commerce, November 
20-21, 1950 conclusive and irrefutable. 

In adjusting an existing small town business center to new traffic 
conditions for healthy future growth, careful study should be made 
of the extensive literature based on modern experience dealing with 
the design of shopping centers. ‘The Urban Land Institute has some 
particularly pertinent and sound studies on this subject, as well as on 
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the amount of off-street parking facilities that should be furnished. 

Many special problems resulting from interurban needs require 
careful study by the County Development Committee and author- 
ities: heavy truck traffic routes, airports, tourist camps or motels, etc. 
Each presents its own special impact on the rural comunity and 
requires a special local solution. 

Adoption and suitable location of uniform and legible traffic 
signs are important. With the system of freeways being constructed 
by states and with federal aid, new special problems arise for the rural 
communities through which they pass. 

The importance of correct solutions for such rural problems lies 
in the fact that the continued prosperity of our nation depends upon 
the economic rebirth and prosperity of its rural areas. 











Municipal Revenue Bonds 
WALTER C. CLEAVE 


For more than thirty years, Mr. Cleave has been active in the 
investment banking business, specializing in underwriting and 
distributing of state, county and municipal securities. For the last 
eighteen years, he has been associated with Blyth & Co., Inc., 
Chicago Municipal Bond Department, engaged in underwriting 
and distributing both listed and unlisted securities. 


N MUNICIPAL finance there are two principal types of bonds: 
one type, issued for various purposes, generally non-revenue 
producing, is payable out of the taxes levied and collected by the 
municipality; the other type, revenue bonds, have been used gener- 
ally to finance revenue-producing enterprises and do not have tax- 
ing power available to them. 

Revenue bonds have been issued by municipalities to finance 
bridges, tunnels, toll highways, electric light and power systems, gas 
systems, public transportation, off-street parking facilities, water 
systems, airports, docks and terminals, hospitals, public markets and 
frequently have been used to finance dormitories and buildings for 
educational and recreational facilities at universities and colleges. 
In some cases they have had in addition to the income of the facility, 
a pledge of taxes, particularly the gasoline tax. 

The reason for the issuance of revenue bonds to finance public 
projects is usually found in one or more of the following: 


1. Inability to issue general obligation bonds because of legal 
limitations upon the amount of debt that may be incurred. 

2. A desire to avoid increasing debt legally payable from tax- 
ation. 

3. Belief that the facility or venture should be financed on a 
self-supporting basis without a tax subsidy. 

4. The reasoning that the users should pay for the facility rather 
than the community at large. 

5. In some cases the general credit of the municipality might 
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not be highly regarded, in which case a well set-up revenue bond 
may prove much more attractive. 

6. Frequently projects that must be financed extend beyond the 
corporate limits of the municipality. This situation requires special 
legislation to enable the financing to be done by a specially created 
public body known as a “Commission,” “District” or “Authority.” 


Revenue Bonding Procedure 


Revenue bonds are usually issued under a special act of the state 
legislature, which permits the sale of the bonds either publicly or 
privately. This point is important, since frequently these compli- 
cated financing problems do not lend themselves to public bidding, 
and a negotiated sale proves best. 

The security of a municipal revenue bond is the availability of 
income adequate to meet the interest and principal payments when 
they become due. There are several types of such bonds: Some have 
the entire gross revenue of the facility pledged to their payment; 
others have a claim on the revenue of the facility after the payment 
of ordinary operating and maintenance—the method most com- 
monly employed—and still others have a pledge of a percentage of 
the gross receipts. Generally these revenue-producing projects are 
required to keep the entire revenue within the operation and any 
surplus that may exist after payment of operating and maintenance 
expenses, debt service, renewals and replacements, etc., is tied into 
the system for further extensions and improvements or for the retire- 
ment of bonds in advance of their stated maturity. 

The cornerstone of most revenue bonds is what is commonly 
referred to as the rate covenant. This is the agreement executed by 
the issuing body under which it promises to fix and adjust from time 
to time its schedule of tolls or rates so that the gross revenue will be 
sufficient to meet all requirements. It is customary for the bond- 
holder to have the legal right to force the management to set such 
a rate schedule and should the management fail, the bondholder 
may then go into court and seek an order requiring the management 
to adjust its rates to provide the necessary revenues. 
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Management 


Management of revenue-producing operations financed by revenue 
bonds is of vital importance and frequently the underlying purpose 
of setting up an independent district, authority or commission re- 
sults from the need of removing control from any political opera- 
tion. Districts, authorities or commissions generally have the power 
to retain management and to pay that management whatever is 
required. In this manner it is possible to obtain a high grade man- 
agement interested in carrying on these public functions. This is 
not always true under political control where the management may 
be subject to the whims of the political power in office. 

Generally the bond ordinance or resolution authorizing the issu- 
ance of revenue bonds contains a condition that additional bonds 
cannot be issued on a parity with the initial issue, or that additional 
bonds may be issued on a parity with the initial issue only when cer- 
tain conditions are met. The yardstick for the issuance of additional 
parity bonds generally used is one that requires that maximum 
annual debt service on the outstanding bonds and those proposed 
to be issued shall have been covered by net revenues according to 
a formula set forth in the bond resolution. If the earnings of the 
facility have not been such that the required coverage exists then 
the borrower must improve his earning position before additional 
parity bonds may be authorized and issued. 

Certain reserves are required in well set-up revenue bond issues. 
Frequently a debt service reserve is established, one that will pro- 
vide a fund sufficient to cover a period of time when earnings may 
not be adequate to meet interest and principal payments as they 
become due. There is usually a condition in connection with such 
a reserve that if any portion of it is used such portion must be rein- 
stated as early as possible. There are sometimes reserves for operat- 
ing expenses and other purposes considered proper. 

Insurance is generally required to be carried in accordance with 
the type and amount that would customarily be carried by any other 
similar operation, either public or private. 
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Annual Reports Are Vital 


The importance of annual operating reports and audits cannot be 
over-emphasized. The importance of this matter resulted in the 
formation of a committee of the Investment Bankers Association of 
America, which committee developed recommended forms to be 
sent to the issuer of revenue bonds each year for the purpose of 
assembling all pertinent information in a standard form which 
could be made available to the Investment Bankers who distributed 
the bonds who in turn could pass these reports on to the bondholders. 
Such reports have always been considered necessary and are required 
by many trust departments and other large investors and are most 
valuable to the rating services and all municipal analysts, including 
many state and federal examining agencies 

In the development of these reports the committee of the Invest- 
ment Bankers Association provided a general form which was de- 
signed to cover: 


(a) Electric Light and Power Revenue Bonds 
(b) Sewer Revenue Bonds 

(c) Toll Bridge or Highway Revenue Bonds 
(d) Water Revenue Bonds 


Here are Forms 1 and g, dealing with the revenue bond report and 
with toll bridges or highways: 











IBA FORM 


Revenue Bond Report—Form No. 1 





(Name of issuing governmental body) 
Information regarding its: ( ) ELECTRIC LIGHT AND POWER REVENUE BONDS, 
(check type of facility) ( ) OR SEWER REVENUE BONDS, OR 
( ) 
( ) 


TOLL BRIDGE QR HIGHWAY REVENUE BONDS, 
OR WATER REVENUE BONDS 





Population of area served__ (U. S. Census 19___ __) Date of issue_ 
Amount authorized $_ Amount issued $ Br: 
Maturities 
Amount Rate Date Amount Rate Date Amount’ Rate Date 
$ — $ — $ — 






































What is purpose of issue? 








If purpose is for new construction or development give engineer's estimate of gross and net 
revenue expected over next five years: 

Gross $ . §$ $___ $ Gn 

Net $ $ —— 


What is peak requirement for interest and principal or sinking fund?___ 











What year is peak reached? 


Amount of outstanding revenue or other bonds which have a claim on the revenue from 
this project $_ 











(a) Are there securities having a claim junior to this issue? Yes No___. If “Yes”, show 
Amount $______ Maturity Peak debt service requirements $____ 

(b) Are there securities having a claim equal to this issue? Yes___._ No If “Yes”, show 
Amount $________ Maturity Peak debt service requirements $_____ 

(c) Are there securities having a claim prior to this issue? Yes____ No If “Yes”, show 
Amount $ Maturity Peak debt service requirements $___ 


Schedule of rates or charges for services of the facility. Date effective_ 
(Give particulars in a separate statement) 





Attach condensed report of income and pmo for the last fiscal year, compared with 
the same information for the same period during the preceding two years; also latest balance 
sheet. For the purpose see accompanying Report Form No. 2 Electric, or No. 2 Sewer, or 
No, 2 Toll Bridge or Highway, or No. 2 Water, depending upon the type of the facility. 


(See reverse side) 


Investment Bankers Association of America 














Reverse Side of Form No. 1 


Controlling covenants of the bond indenture, authorizing resolution or act. Attach separate 
statement, if necessary. 


(a) In what order are the revenues disposed of? 








(b) What reserve funds are provided for and what are the requirements of each? What 
is the amount in each at present? 


Name of reserve fund Requirements Present Amount 
$ sek. 
$ 


(c) What is the covenant or legal requirement respecting the rates to be charged for 
the services rendered? 

















(d) What are the provisions for issuance of additional bonds? 








(e) Is the preparation of an annual budget required? Yes_____ No. 
If “Yes”, is a public hearing provided for? Yes No. 





(f) Is issuer required to make public statement regularly re earnings? Yes__ 
If “Yes”, how often? 





(g) What insurance is required? 
Type Amount $ 
Type Amount §$. 








Name of corporate trustee, if any. 





Name of consulting engineer (s), if any. 





Name of the attorney (s) approving the legality of the issue. 





Has the facility defaulted during the past 20 years for a period of 60 days or more in the 
payment of either principal or interest of any of its bonds or notes? Yes__ No___ If “Yes”, 
give full particulars in a separate statement, including terms of settlement. 


Is there a competitive system in operation? Yes No If “Yes” give, in a separate 
statement, the system’s name, location and extent of its operations. 








Are any contributions to be made to or received from any political body? Yes__. No 
If “Yes”, give details. 








Please furnish information, in a separate statement, regarding the economic background 
and financial condition of the issuing governmental body—location and operation; also 
general character of industries and transportation facilities in the area served. 


Signed 





Official Title 








Date. 

















IBA Revenue Bond Report—Form No. 2 Toll Bridge or Highway 
Condensed Report of Revenue and Expenditures of the 





(Insert name of issuing political body) 
FOR THE PERIODS SHOWN 


Fiscal Year Same period Same period 


ended 1 year ago 2 years ago 
Operating Revenue $ . . 4 ~ 


Nonoperating Revenue Se Be eas a 
. Total Gross Revenue 
. Expenditures: 
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In most cases it is required that there be a complete segregation 
of funds from all other funds of the municipality and the authorizing 
ordinance or a resolution should carefully spell out the use of these 
funds and the priority of their use. 

Many of the larger projects provide that an independent con- 
sulting engineer be retained on an annual basis to make regular 
reports and recommendations for the continued operation and main- 
tenance of the facility. In many cases the depreciation or renewal 
program is carefully specified in order to keep the property in good 
operating condition, The authorizing ordinance or resolution usu- 
ally protects the operation from the establishment of competing 
facilities and also prohibits the issuer of the bonds from disposing 
of the property without providing for retirement of the bonds. 

Revenue bonds have through their long and successful operating 
history developed a broad market. Investment Bankers of the coun- 
try almost without exception handle revenue bonds as a part of their 
daily business. 

It is important that the bonds when issued provide that they shall 
be negotiable. This can be done in one of several ways if it is taken 
into consideration at the time they are issued. 

Tax exemption has been enjoyed by revenue bonds and has con- 
tributed much to their attractiveness from a market point of view. 

Many projects exist today because of the revenue-bond method 
of financing, and many are the result of negotiations carried on by 
public officials, bond counsel, engineers and bankers. 














Using Statistics and Written Tests 
in Perfecting Driver Training 


REINO AJO, D.SC. 


Dr. Ajo has been a practicing consultant in regional planning since 
1948. Prior to that time he was successively a consultant on na- 
tional planning for Finland’s Economic Council: a conductor of 
official and private investigations into road traffic in Finland for 
seven years, an inspector of motor vehicles for the Finnish govern- 
ment, Chief of the Railroad Engine Depot for the Finnish State 
Railroad, a college teacher of mathematics and physics and the 
holder of other important positions in allied fields. He holds a 
doctor of science degree with honors in economics and geography. 
His doctoral dissertation is currently used as a textbook for an 
honors degree at the University of Helsinki. He is the author of 
more than a dozen scientific publications in Finnish. In 1929 and 
1930 he studied on a government scholarship in France in the field 
of vehicular traffic and railroads. In 1934 and 1935 he studied in 
England and in Germany in the fields of metropolitan traffic, 
roads and harbors. In 1946, Dr. Ajo held the Kordelin scholarship 
for studies on the effects of traffic on rural economy. 


HIS article reports briefly on what is now being done in the 

sphere of statistical quality control and written examinations 
to improve the training of motor-vehicle drivers in one of Finland's 
most important traffic areas. 

When 1420 trainees of a driving school were examined recently, 
the results were listed in groups of five and an attempt made to fit 
the Poisson law of frequency distribution to the data. This tabula- 
tion appears in Table I. A test of the resulting fit as shown in the 
table gives a rather high value for the probability P; shows a close, 
though not an unreasonably close, agreement with expectation. 

From that test we may conclude that driving candidates trained 
by this school constitute a statistically stable group wherein cases of 
failure are scattered at random and seemingly tend towards a com- 
mon average. Thus the observed cases belong to a statistically known 
population with certain mathematical parameters as its distinctive 
characteristics. 
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Tasie I 


An Attempt to Fit Empirical Poisson Law to Data 
of Examination of Driver-Candidates in Groups of 
Five (School i, a period in 1950) 








Number of Failed Number of Groups Deviation 
Per Group Observed Expected from Expectation Divergence 
re) 141 140.8 +0.2 0.000 
1 96 98.9 — 2.9 085, 
2 38 34.6 + 3-4 333 
3 8 8.1 —0.1 001 
4 1 1.4 — 0.4] 
5 0 0.2 — 0.2§ 225, 
284 284.0 0.0 x? = 0.644 
n= 3 
P =0.89 
m = 0.70 


Charting Changing Percentage of Failures 


The tendency towards a central value is next viewed in an historical 
setting where the weekly percentage of failures, as shown in Figure 1, 
fluctuates as a function of time. Noticeable is a clearly downward 
trend in the relative number of failures. These contrast with the 
variation of the respective volume of examined weekly lots. 
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FIGURE 1. PO of Examinees (—) 
and Per Cent Failed (——) 
(School i, 1950. Two interruptions in action) 





Inspection of this graph reveals also the coincidence of maximum 
volume with minimum percentage of failures, as well as the opposite 
movement of these variables so that the percentage of failures de- 
creases by increasing volume, and vice versa. This is a manifestation 
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of negative correlation between the volume and the relative fre- 
quency of failures which has been recurrently established here and 
may thus be a peculiarity of discussed trade. As an additional illus- 
tration, Table II shows simultaneous numbers of performance as 
recorded for various schools in a period in 1948. 


TABLE II 


Comparison of Performances of Certain Driving Schools, 
Autumn 1948 


School Quantity % Failures 
i 828 23.8 
ii 387 30.2 
ili 111 38.8 
iv 65 47-6 
v 44 63.5 
vi 20 95-0 


In this table, the negative correlation between the variables is 
evident. In interpreting this phenomenon, one needs only to refer 
to ever-increasing costs in producing higher qualities, together with 
the costs of working below capacity. The bigger establishments with 
much invested capital are offering better service much cheaper than 
small enterprisers and their under-equipped schools which, from 
the public or general point of view, often do harm. 

Thus it may be concluded that there exists by a given mode of 
organization an optimum size, i.e., optimum working capacity of 
driving schools. Therefore, as a first step toward better results, 
they should endeavor to steady the production to the best level of 
quantity. 

For perfection of quality, there will be variations in results as 
long as there are requirements or specifications to be satisfied by 
the candidates in the examinations. The examined persons will con- 
tinually display different abilities and degrees of fitness, and there 
will always be other influences beyond the control of the trainer but 
responsible for variations in the percentage of “‘unsatisfactory can- 
didates” observed by the inspector. This irremovable variation is 
commonly attributed to chance. Because independent of time, this 
system of causes is termed constant. 

In addition there are also causes of variability in the quality, 














Courtesy of Suomen Matkailijayhdistys-Finnish Tourist Association. 


A Road in Finland at latitude 68 degrees, north. 
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Courtesy of Suomen Matkailijayhdistys-Finnish Tourist Association. 


A highway bridge in Helsinki, capital of Finland. 











The road between Rovaniemi and Ivalo, Finland, in the winter. Reindeer are 
running in front of the car. 





The Naantalinsalmi Bridge in Finland. The main spans are fixed arches and the 
total length of the bridge, excluding the bank between, is 153 meters. 
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causes which do not belong to a constant system. These are the so- 
called assignable causes. If they are found and eliminated, the qual- 
ity usually approaches a state of stable equilibrium where the fluc- 
tuation corresponds to a constant system of chance causes in such 
manner that the frequency of deviations from the expected quality 
can be estimated by the probability theory. When this state is 
achieved the quality is said to be controlled. Therefore a controlled 


quality is by its nature a variable quality that must not be confused 
with a constant quality. 


Further Deviations 


When the quality is controlled we are thus able to predict the quality 
at least within limits. This has the practical consequence that the 
fluctuation inside the limits is considered quite natural and ex- 
pected, but when an observaton falls outside the limits, we look for 
trouble in the form of assignable causes which are immediately 
weeded out. 

In the case of our data in Table I, we found that the observed 
values closely corresponded to a known chance law. Thus the proba- 
bilities of different deviations of quality from the given average may 
be readily calculated, whence follows that the quality factually is 
controlled. ‘Therefore we may set control limits in the control chart 
to help us maintain or possibly still improve the quality. 


20k Control Limit 
en ae cm em GeO) oo, Ro oe 
20 
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Ficure 2. Control Chart for School i 
(% Failed. End of 1950) 











This has been done in Figure 2 where the expected mean is set 
at 12 per cent failed, and the upper control limit is drawn to corre- 
spond to a P — o.g probability. On a lower than 10 per cent level 
of failures with accordingly decided appropriateness of the Poisson 
Law it might be advisable to chart, instead of group averages, the 
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square root of averages of a number of successive groups. This has 
been found useful in performing control. At least it simplifies the 
computation and setting of new limits, if use is made of the property 
of the Poisson distribution according to which the square root of 
the variate has a variance approximately constant and almost inde- 
pendent of the mean. 

From this it will be seen that the inspector is needed not only as 
a measuring instrument for separating the bad from the good. Cer- 
tainly he is valuable in controlling the quality of future drivers. 
When this is done effectively, the schools can develop their services 
accordingly. 

Thus the inspector not only has the key post of admission or 
exclusion to drivers’ licenses; due to his office of inspection, he is 
also an organic part of what might be called the manufacturing 
process, which is greatly affected by his mode or routine of doing 
the questioning. Here precisely, people find the greatest differences 
between inspectors. And it is mostly therefore that they try to select 
and discriminate between inspectors. The driving test is not so sen- 
sitive in this respect because it is more impersonal and more stand- 
ardized. 

Therefore the oral examination ought to be replaced by a writ- 
ten one, which is most impersonal and standardized with its ready 
printed questions. But how to edit the forms—there lies the princi- 
pal difficulty. 

The average driver is nowadays a man of the street not generally 
proficient in writing his thoughts clearly. Therefore examiners can- 
not require writing of him, except his name and address. Forms 
contain propositions instead of formal questions. Examinees are 
only asked to show by appropriate marks whether a proposition is 
true or false. In the forms of the State of New York, there are two 
columns in the right margin for this purpose, one for “true,” the 
other for “false.” In the State of California he puts his cross in a tiny 
square printed in the margin after each proposition only in case he 
judges the statement correct. The office work thereafter consists 
only of putting the form under a template whereby the errors are 
immediately pointed out. 

That true-false method is simple and attractive. But what about 
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the propositions offered? In California, the examinee has to inspect 
a form with forty statements; he is allowed six false answers. Time 
is not limited. In New York, the ten propositions to be answered by 
the examinee are checked by the examiner at random in the left 


margin. The passing mark is seven correct answers. The time limit 
is four minutes. 


Type of Text Book Recommended 


This writer thinks that the first condition for organizing a written 
examination is an appropriate concise text book or L.ivers Manual. 
It must contain easy reading, and all propositions in the written 
examination are based on material contained in the booklet. The 
authority then translates the material of the booklet into proposi- 
tions thereafter distributed for printing in a suitable number of 
forms. 

The State of New York has an official Drivers Manual along 
these lines; and, following its example, one has been published in 
Finland. It is important that the whole text-book be arranged into 
propositions; otherwise, examinees would not bother to learn any- 
thing else. But when practically everything is collected in the forms 
and nobody knows which of them will be handed to him, he is re- 
quired to learn everything printed in the booklet—if he wishes to 
pass. 

Another point of consequence is the tailoring of the propositions 
in the psychologically best style, arranging them in a way that does 
not presuppose alternate or otherwise regular markings of the 
answers, because a person lacking altogether the faculty to be tested 
could then by chance succeed in marking the form correctly. 

If the examinees come from schools under control, it may be 
advisable to speed up the examination by diminishing the number 
of propositions that must be answered. 

In case there are ten propositions fully randomized with respect 
to correct markings, the examinee has 210 possible ways to put the 
crosses while only one way is correct. Therefore the chances for a 
fully unprepared person are only one in 1024 for a complete success. 
But if the requirements are only seven propositions, his chances are 
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about ten times greater, viz. one in 128. Succeeding in this may be 
regarded as significant. This would be the limit in respect to the 
scores below which one might hardly be willing to go. 

Practically, it may be recommendable not to randomize the 
markings fully but only to mix them at random in a proportion of 
about 50/50. And as to the requirements, the writer supposes that 
it might be psychologically more appropriate to give seven propo- 
sitions and require them all correctly answered, than to offer ten 
and require only seven correct answers. The latter procedure might 
foster slackness. 

On these lines the writer thinks the licensing examination can 
be appreciably perfected. Future experience will ultimately show 
how right and practical it is. 

After the foregoing theorizing, the reader would perhaps appre- 
ciate some notes not mixed with statistical theory. Yet there may be 
some to whom the title of this report has immediately given an im- 
pression of training done on so great a scale that statistical quality 
control methods apply. Perhaps some have looked into the text to 
learn about the possibilities of turning out safe motor drivers in 
quantities. 

If the writer has been successful, the foregoing treatment has 
not only assured the reader of the practicability of statistical meth- 
ods; it has also made it evident that the quantity of training turn- 
over is a most important factor. In the first place, it is intimately and 
in a most interesting way connected with the quality of output. 
Secondly, its greatness is of decisive significance for the application 
of statistical quality control methods. And thirdly, not to count 
further, it is a matter of primary economic interest for the driving 
schools. 

It is a truism that no private enterprise can in the long run sub- 
sist by working on a level of production too much below capacity 
and, consequently, below costs. Therefore the driving schools also 
must have a turnover that at least corresponds to the so-called break- 
even point. But now it seems that a further increase over this neces- 
sary amount of turnover is fruitful from the public point of view 
because the quality of output is thereby improved. This was an 
unexpected finding. Therefore also the reader might find it per- 
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plexing. Nevertheless, it holds true, at least within the limits of the 
observations made here. 


Proof of the Pudding 


The writer emphasizes this factor which directly suggests promotion 
of big driving schools with an output comparable to industrial pro- 
duction. Big schools, ever bigger schools, and the biggest school in 
Finland! There is the concrete target aimed at in the area of Tam- 
pere, when striving for driver improvement. Now there are those 
schools, exactly as expected, and up has gone the percentage passed 
which means a real improvement. This is proved by the records 
which show that trainees of bigger schools have been decidedly 
better in the licensing examinations. It is proof of the pudding. 

The concentration of training in fewer schools has not only im- 
proved the quality of applicants for licenses, but it has also been the 
only means of making it possible to establish reasonably strict re- 
quirements for the tests. The fact that greater volume brings better 
results from both the point of view of the public interest as well as 
from that of the private economy of the driving schools is, of course, 
a fortunate coincidence. It is a marriage of private economy and 
public welfare, although it reminds us of the saying “too good to 
be true,” or, as the fishermen put it, “too big to be believed.” In the 
present case, however, this interdependence has proved itself as a 
fortunate fact. Evidently, its explanation is as much a question of 
psychology as it pertains to economy. Anyhow, we do not attempt 
to explain its mechanism, in this connection. 

Table II, in the text above, gives a clear view of the quality of 
trainees in relation to the schooling volume, i.e., turnover. But it 
may be pointed out that this dependence is only part of the truth, 
whence it follaws that it holds good only within certain limits. At 
the upper limit, for instance, there may be a point at which improve- 
ment does not correspond to the increase in volume. And, outside 
that limit, there may be a definite worsening of results from all fur- 
ther increase in volume. Those are merely speculations, since no 
school has as yet reached that point. 

Thus, there is good reason indeed to promote big schools and 
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suppress the small and most inefficient casual trainers. In practice, 
this means, of course, the limiting of competition, which has always 
been so objectionable. But, on the other hand, the training of 
drivers is a typical public utility with natural liability to particular 
limitations and constraints. 

Moreover, a certain concentration of training is necessary because 
the applicability of statistical quality control methods requires a 
certain volume. Mass training therefore becomes more important 
as the frequency of road-casualties increases. Therefore, driver im- 
provement here, as elsewhere, is vital. 

This is more the case as roads are narrow or winding in broken 
terrain. In addition, the roads are generally unsurfaced. But the 
vehicles are modern and the legal speeds really satisfy wheeled people 
because the limits simply are unsurpassable, at least as regards cars 
and motorcycles which have no numerical speed limit, Everything 
rests so much more on drivers whose personal qualities are, unfor- 
tunately, not always beyond criticism. Decidedly worst are the old 
drivers with evidently insufficient initial training and an example- 
fed inclination to new bad habits which, unchecked, soon become 
settled bad habits. 

Elementary training is therefore of paramount importance. It 
may be enforced by restricting the elementary training to authorized 
schools from which the applicants are admitted to the licensing 
examination. But it must not take place too early lest the trainers 
become irresponsible money collectors and a public nuisance. Such 
has often been the case in Finland. Therefore the schools are made 
responsible by the withdrawal of their permits in case of miscon- 
duct or inferior service. 


Controls 


The efficiency of training is continuously controlled by the licensing 
examiners, Statistical quality control is to this end certainly a most 
powerful tool. And it may be materially boosted by replacing the 
hitherto generally used oral inquiry by a written test on traffic laws, 
etc. The writer would especially point out that the test forms can 
be set up with an eye to simultaneous psychological IQ—or other 
useful testing. Such tests would open new roads for further investi- 
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gations into the multitude of problems relating to motoring safety. 

Tailoring, i.e., cutting and fitting, and further evolving the ex- 
amination methods along these lines is today our most urgent prob- 
lem concerning driver improvement. Assuredly it is also one of the 
most fascinating of current problems because it involves not merely 
administration, but far more than this, it is an applied science, 
already promising much and soon giving still more. 

Quality control of this kind is thus seen as a dual device. It may be 
used as a tool of control as well as an instrument of scientific research. 
If in its use the routine operator has the cooperation of the zeal and 
capacities of an investigator, something of value may be achieved, 
if the economic and other prerequisites of a research institute are 
there. Unfortunately, they are not. But the writer still pursues some 
minor studies on this same theme. 

It deserves notice that a year ago nobody thought of written tests. 
But since last autumn there has been much lip service concerning 
new methods being tested out in some focal points of the North. 
This creates an impression of sudden rise of enthusiasm although 
all this has arisen merely out of necessity. The examination ma- 
chinery was being clogged up by an abrupt and, seemingly, lasting 
abundance of examinees. It at once made it evident that the ex- 
amining procedure had to be reorganized. 

In these difficulties much confidence was laid in the written test. 
Knowing that several states of the United States have considerable 
experience in the methods in question, the writer asked and obtained 
useful information concerning the organization and carrying out of 
such test in the states of New York and California. ‘The most cour- 
teous and experienced advice together with other invaluable infor- 
mation given by their officials in charge of drivers’ licenses must 
be mentioned with deeply felt obligation. Hereby is also admitted 
that we are really advancing on the wake of an American vanguard. 

Last October saw some traffic men gathered in Oslo. During in- 
tensive discussions with the most outstanding Norwegian traffic 
experts, the writer explained the points about written tests. It 
became the factual start of a new program met with immediate 
comprehension. Stockholm was contacted shortly afterwards. At 
present, both capitals as well as the Finnish industrial center, Tam- 
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pere, are occupied in experimental application of new methods. 
The theoretical treatment in the head of this report was primarily 
written for the Nordic fellow organizers, but, in view of potential 
readers elsewhere, it was written in English and mailed across the 
Atlantic. These countries are too small for printed publication of 
this kind. This is the story told briefly about driver improvement 
in the High North. 














A Review of Plans for Financing 


Municipal Off-Street Parking 


EDWARD G. MOGREN 
Resident Traffic Engineer, The Eno Foundation 


ELECTION ofa financing method is one of the principal deter- 
rents to municipal off-street parking efforts. Because of the rela- 
tive newness of this particular field of municipal expenditure, hard- 
and-fast procedures have not been formulated. It has been tradi- 
tional to charge adjacent property with the cost of installing water, 
sewer facilities and road improvements. And tax-supported general 
obligation bonds have long been the means of financing such gen- 
eral purpose improvements as parks, police stations and public 
buildings. However, no similar fixed financial patterns are as yet 
apparent in the field of municipal off-street parking. 

Successful municipal off-street parking efforts in the past indi- 
cate that many different methods of financing are workable. Because 
of the wide variance in state-enabling legislation and individual 
municipal financial policy, no one method has emerged as most suit- 
able. In cities where the desirability of governmental participation 
in parking activities has been determined, the complete investigation 
of every pecuniary possibility is necessary. That initial step is essen- 
tial if the ultimate financial plan is to be legal, feasible, and repre- 
sentative of the most advantageous program available. 

The several proved methods in financing parking projects, in- 
cluding land acquisition and improvement, facility construction and 
operation, follow: 1. Current budget expenditure; 2. General obli- 
gation bonds; 3. Revenue bonds; 4. Benefited district assessments, 
and 5. Parking revenues. 


Current Budget Expenditures 


Current budget appropriations have been used to acquire and de- 
velop off-street parking accommodations. Their use was particularly 
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popular in the earlier days of municipal activity in the parking field. 
Recently, however, this financing method has been displaced by pro- 
grams more selective—selective in that they place the major part of 
the financial burden on groups most directly helped by the parking 
improvement. 

Most of the earlier city-owned parking stations were modest ef- 
forts involving relatively small investment. Rapid increase in urban 
area parking deficiencies, particularly since World War II, has seen 
the expansion of plans to meet the growing needs assume gigantic 
proportions with regard to the city’s total budget. Today parking 
program costs running into hundreds of thousands of dollars are 
common. The magnitude of developments required to ease mate- 
rially the present-day parking situation in most cities almost excludes 
the possibility of current budget financing. 

Exceptions to this generality occur when lands suitable for park- 
ing development are already under city ownership or readily obtain- 
able in the form of tax delinquent properties, when lands remain 
upon the completion of municipal capital improvement projects, or 
when property is acquired by gift. In such cases, substantially less 
money is needed to develop parking facilities, and the total invest- 
ment may come from the city’s general fund. 

Summit, New Jersey (17,890 population) has developed its en- 
tire parking system through the use of current budget appropria- 
tions. In twelve years, Summit has spent $63,000 in acquiring and 
improving four parking fields that provide 448 car spaces. Only one 
of the lots is operated on a fee basis. Revenues from this one opera- 
tion as well as those from curb parking meters go into the general 
fund. 

Properties acquired through tax foreclosure proceedings have 
been used in the Teaneck, New Jersey (32,789 population) parking 
program. Four lots acquired in this manner have been developed to 
accommodate 346 vehicles, at the reasonable cost of $12,000. These 
modest improvement charges were paid from current budget funds. 

Generally, however, city fund surpluses are not sufficient to pay 
for the complete parking program and other sources of revenue must 
be developed. 
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General-Obligation Bonds 


Where the city’s legal debt-limit will permit, the issuance of general- 
obligation bonds has proved a feasible method of financing off-street 
parking. By this financing method, the annual cost of debt retire- 
ment is spread on an ad valorem basis over all property on the city 
assessment rolls. 

General-obligation bond-financing is subject to charter limita- 
tions on indebtedness. For this reason it has been used by few cities. 
In most instances, the legal debt limitations have not been found 
sufficiently high to finance more than a limited parking program. 

The general-obligation bond-financing method, because it is 
backed by the full faith and credit of the entire community, usually 
commands the lowest rate of interest. In a project involving expen- 
ditures of substantial sums of money, this one item can assume great 
importance and become a deciding factor in selecting the financing 
program. 

Because debt service charges and amortization of the general- 
obligation bond are retired through general taxation, this finance 
plan is occasionally rejected as unfair and illogical. It is sometimes 
felt that commercial interests of the central business district receive 
benefits out of proportion with the tax burden they assume; and 
voters in fringe areas are not always convinced that they will derive 
a benefit commensurate with their tax. Nor is the business man in 
outlying shopping centers inclined to endorse a general-obligation 
bond to finance a central city parking program that will serve his 
business to no appreciable degree. 

Parking improvements supported by general-obligation bonds 
often provide free or low-fee parking. This in effect relieves the most 
immediate benefactor, the driver, from providing a proportionate 
degree of monetary support and provides yet another vulnerable 
point of attack on the whole financial setup. 

Port Chester, New York (23,969 population) was one of the first 
municipalities to make use of the general-obligation bond to finance 
parking facilities. There, in 1930, a 100-car capacity lot to serve the 
central business area was developed at a cost of approximately $50,- 
ooo. This early project and a more recent 160-car development, 
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costing $100,000, were both financed completely by general-obliga- 
tion bonds. 


Revenue-Bonds 


Revenue-bond financing of major municipal parking systems is 
growing in popularity. By this method, the income derived from the 
parking facility is pledged to retire the bonds, sold to finance the 
purchase and development of the project. This type of bond, entirely 
dependent on revenues from the parking facility, in no way consti- 
tutes a general obligation on the municipality. 

The major disadvantage of the revenue-bond method of financ- 
ing is the higher interest rate which it usually commands, because 
of its speculative nature. This shortcoming has often been helped by 
convincing organized merchant groups of their monetary stake in 
continued parking deficiencies, the degree to which they will benefit 
from the parking proposals under consideration, and then interest- 
ing them in buying the entire bond issue either at reduced rates of 
interest or, occasionally, interest-free. 

The marketability of revenue-bonds improves considerably as 
the bond issue interest rate decreases. Another method of obtaining 
lowered rates of interest in addition to the merchant voluntary plan 
cited above, is through the pledging of other nominally secure in- 
come sources, such as the returns from curb parking meters, to retire 
the debt. Consideration of revenue-bond financing of the municipal 
off-street parking program should include thorough investigation of 
every possibility for improving the terms for placing bonds on the 
market. 

The revenue-bond has proved particularly desirable in the activ- 
ities of parking authorities. Such municipal corporations, lacking 
the support of the city’s legal borrowing power, are confined in 
most cases to the self-liquidating revenue-bond for financing their 
operations. 

Most of the legal questions in revenue-bond financing of off- 
street parking h: ‘e been resolved and the investment market has 
demonstrated its interest in this type of bond on a number of occa- 
sions. The revenue-bond is appealing because of its flexibility and 
adaptability for placing the responsibility for financing on varying 
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segments of the population affected by parking improvements. The 
practicability and reasonableness of the method has placed it high 
on the list favored for financing municipal off-street parking. 

Because of its widespread acceptance, any number of examples 
of the revenue-bond financed program could be recounted. One of 
the most successful is in Ann Arbor, Michigan. In this university 
city of 47,000 population, $630,000 in revenue bonds provided funds 
for development of the Ann Arbor Automobile Parking System. 
Four parcels of land were acquired for $241,000. Three were devel- 
oped as parking lots, while the fourth, because of its particularly 
adaptable topography, was selected as the site of a triple deck, 
ramped car port, costing $315,000. Fees at all of the facilities are 
ten cents for the first two hours and five cents for each additional 
two-hour period. Minimum operating costs are achieved by driver- 
parking with attendants present only for the collection of parking 
fees. 

All city parking revenues, including curb meter income, are 
credited to the Ann Arbor Automobile Parking System fund for 
retirement of the bonds and payment of the debt service charges. 
In its first complete year of operation, the parking system realized 
a net return of $75,000. It is estimated that subsequent expansion of 
the program, utilizing funds remaining from the initial bond issue, 
will return $100,000 to the city yearly, a sum sufficient to insure 
retirement of the revenue bonds well within their 15-year term. The 
bonds issued in two series, 1947—214 per cent, $330,000; and 1948— 
3 per cent, $300,000; are to be paid off by 1963. 

By securing more extensive legislation, Des Moines, Iowa was 
able to prepare a very attractive bond offering for their off-street 
parking program. 

Bonds for the financing of two parking garages with a combined 
capacity of 775 cars were sold at a net interest rate of about 1.66 per 
cent. Municipal authorization for the pledging of 75, per cent of the 
revenues derived from 1700 curbside parking meters and all operat- 
ing revenues from the parking buildings plus the prerogative of levy- 
ing a general tax of up to half a mill if necessary to insure retirement 
of the bonds within their 19 year term, made possible this extremely 
low interest rate. 
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Benefited District Assessments 


This unique method of financing attempts to spread pro rata over 
all properties in a previously determined benefited district the cost 
of the parking development. Some of the bases used for determining 
each property’s share of the burden are assessed valuation, front 
footage, area and anticipated benefits. 

In theory, the benefit-district assessment of parking finance is 
attractive—enhanced often by the willingness of affected business 
interests, hamstrung by parking shortage, to take part. The provi- 
sion of properly located, functionally efficient parking areas has wide 
community benefit, however, and attempts to determine the degree 
of benefit for various properties often provoke lengthy litigation. 
detrimental to the early execution of urgently needed parking plans. 
There is also the possibility that parking facilities might result in 
higher property valuations in the benefited district. This could in- 
crease property taxes, which in the end raises the question of double 
taxation. 

Direct participation to varying degrees by the taxpayers involved 
may also stimulate a desire on their part to take part in regulating 
the operations of the parking facility. Such a proprietary interest in 
the parking development could create difficulties in the proper oper- 
ation of the facility. 

Although the benefit-district assessment plan for parking finance 
has succeeded in a few instances, the sundry factors that must be 
considered in determining equitable assessments, and legal obstacles 
engendered in the process, make it one of the less favorable courses. 

In Kalamazoo, Michigan, (57,326 population), is a successful 
application of the benefited-district assessment means of municipal 
off-street parking. In this case, a 400-car lot costing $60,000 was de- 
veloped within a block of the principal business corner of the down- 
town shopping district. Probably the main element contributing to 
the marked success of the Kalamazoo plan was the active and inter- 
ested participation by a committee of affected property owners in 
establishing benefited districts, and the committee’s subsequent as- 
sistance in determining the degree of financial participation for each 
benefited property. 
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Three benefited districts were defined. The first and smallest 
zone, deemed to be made up of the most favorably affected proper- 
ties, was assessed 40 per cent of the total cost. The next benefited area, 
also assessed 40 per cent, had a total area substantially greater than 
that of the first zone; each levy therefore was appreciably less. The 
least benefited and largest in area was assessed the remaining 20 per 
cent. Individual assessments were based equally on area and assessed 
valuations. 

The venture has proved highly satisfactory and is credited with 
reversing a downward trend in downtown property values which, 
prior to the initiation of the parking program, threatened the Kala- 
mazoo tax base. 

Westport, Connecticut, is working on the final engineering de- 
tails of a river-fill parking and loading area directly behind the 
town’s main business street. It is proposed that the $220,000 project 
be financed for the most part by direct assessments against the bene- 
fited properties over a ten-year period. Affected commercial and 
property owning parties have expressed favorable interest in the 
plan which would provide for their assuming 80 per cent of the cost 
with the remaining 20 per cent coming from general town funds. 


Parking Revenues 


Many cities are attempting to meet the growing problem of off-street 
parking by providing such facilities through funds accumulated 
from the operation of other parking accommodations. By this 
method, the net revenues or a fixed percentage of the gross reve- 
nues of all curb parking meters and existing off-street parking sta- 
tions are paid into a fund marked expressly for off-street parking 
development. 

As mentioned earlier, such funds are often used to support a 
revenue bond issue. A large number of cities, however, take the 
alternative of not developing off-street sites until parking receipts 
available are sufficient for complete financing. The most immedi- 
ately obvious weakness in this second plan is the time required to 
accumulate funds—often fairly substantial amounts—before the act- 
ual program can start. Such a pay-as-you-go plan, though attractive 
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in theory, is in most cases subject to long delays which can turn pub- 
lic sentiment into resentment, while the parking problem increases. 

It is a long list of cities that have purchased municipal parking 
lots or contemplate acquiring lots with parking revenues. A wide 
variety of procedures is noticeable. While one municipality feels 
that the setting aside of 25 per cent of the net parking revenues will 
provide sufficient developmental monies, another city evaluates its 
parking problem as being so in need of solution that it earmarks for 
off-street parking activity all funds remaining after nominal mainte- 
nance, policing and other operational expenses have been paid. In 
a similar manner, some cities delay parking lot action until the rev- 
enues impounded are sufficient to cover all acquisition and improve- 
ment costs, while other jurisdictions plan to purchase properties and 
pay for site development costs on a 10-year contract, meeting each 
debt increment with the yearly parking revenues. 


Other Methods 


The foregoing describes the most commonly found financing meth- 
ods utilized in the past by municipalities active in the parking field. 
Still other methods used in a few instances and worthy of mention 
are described below. 

In a few cities, it has seemed feasible to use the income from 
publicly-owned utilities for parking development. The best known 
instance of this unique financing method for parking is found in 
Ottumwa, Iowa. There, the one-year receipts of the city-owned water 
and power plants were used to pay for the reclamation of a swamp 
area on the banks of the Des Moines river. Today almost 1000 car 
spaces are provided on a lighted, well-surfaced lot, with easy access 
to the Ottumwa central business district. 

While not actually a financing method, a most unusual leasing 
agreement has been devised by the administrative officials of Coral 
Gables, Florida. Their unique plan works in this manner. The city 
leases, for periods of from 50 to go years, vacant downtown areas 
suitable for parking development. The terms of the lease are that 
the city will pave the areas acquired and install parking meters. Ren- 
tal to the property owner is 35 per cent of the gross revenue from the 
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lot's parking meters. The city receives the remaining 65, per cent and 
assumes all maintenance, operating and tax expenses. Remaining 
revenues are used to landscape and otherwise make more attractive 
the provided lots as well as to build up cash reserves for the procure- 
ment of additional accommodations as needed. 

Another proposed, but as yet untried, method of parking finance 
is the sale of parking tags to authorize the car to be parked in any, or 
specifically designated, municipally owned parking lots without each 
time paying a fee. Such a method is based on there being sufficient 
spaces available to make the sale of a parking tag attractive to the 
individual driver. This plan would probably be feasible only in 
those cities where funds are being sought for the ultimate extension 
or expansion of an already nearly adequate parking system. 


Selecting the Proper Financing Program 


The three most important factors constituting the framework within 
which the municipal parking finance program should be drawn are: 


1. State limitations on authorized financing methods where it has been 
previously determined that city activity in the parking field is allowable. 

2. Extent of the proposed parking development. 

3. Determination of equitable distribution of developmental costs accord- 


ing to local evaluation of what group or groups should pay for parking 
facilities. 


Municipal governmental powers emanate from the state body 
politic. Therefore the first step in the formulation of an off-street 
parking finance program is municipal investigation of state legisla- 
tion to determine the extent and manner in which the city may par- 
ticipate in such an undertaking. 

While many states have authorized city participation in solving 
parking problems, the financing methods that may be employed are 
in most cases set forth in specific terms. 

One of the broader enabling acts is in Oregon. In this compre- 
hensive legislation, virtually any fiscal course is open to Oregon cit- 
ies desirous of providing municipal off-street parking facilities. That 
section of their law dealing with the financing of such parking en- 
deavors reads: 
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“Section 2. Any incorporated city or town may establish one or more off- 
street motor vehicle parking facilities for the general use and benefit of the 
people of said city or town, or for one or more special classes of vehicles, as 
shall appear necessary, proper or beneficial in the public interest. To that end 
said city or town may: 

(a) Plan, design and locate such facilities 

(b) Finance such facilities by any one or any combination of the fol- 
lowing methods: General obligation bonds within legal debt limitations, or 
revenue bonds payable primarily or solely out of revenue from parking 
facilities in such amounts, at such rate of interest, and upon such condi- 
tions as may be prescribed by the legislative authority of such city or town; 
special or benefit assessments equal to the total cost of land and improvements, 
or to a portion thereof, such assessments to be levied against property benefited 
in proportion to the benefits derived, the amount of such assessment to be 
determined in accordance with special assessment practices for local improve- 
ment as prescribed by the ordinances or charter provisions of such city or 
town; parking fees and special charges derived from the use of off-street 
parking facilities by motorists, lessees, concessionaires or others; general 
revenue appropriations; state or federal grants or local aids; parking meter 
revenues, general property taxes, or gift, bequest, devise, grant or otherwise.” 


Although Oregon muncipalities are offered wide latitude in 
selecting finance methods for off-street parking, the law requires the 
operation of the completed facility to be placed by private lease 
granted under public bid. Private operation and management, un- 
der a suitable management contract, should be expected in such 
cases to bring the technical know-how of the parking industry into 
play and result in greater operational efficiency and increased service 
to the public. Benefits derived from trained personnel operation 
under municipal supervision prescribing rates and standards of 
service can be an important element in financial plan selection. All 
such facets of legislative limitations governing municipal off-street 
parking finance must be investigated if the ultimate fiscal policy 
decided upon is to be the most advantageous. 

The total investment in the contemplated parking facility makes 
another important factor in determining the most suitable method 
of finance. As has been pointed out earlier, the more modest parking 
developments can often be financed by current budget appropria- 
tion. Projects that entail substantial sums of money, however, al- 
most immediately rule out current budget expenditures and general 
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obligation bonds as possible sources of development funds. Expen- 
sive projects will in most cases require the issuance of revenue bonds 
or the initiation of benefit-district assessments or, as has been found 
in a number of cases, a financing program combining the various 
methods described. 

Whether the parking provided will be free or on a fee basis must 
be determined. If fees are to be charged, a complete investigation 
into the anticipated revenue-producing characteristics of the pro- 
posed parking facility is of course another vital factor that must be 
taken into account in drafting financial policy. 

Local evaluation of what group or groups should be held respon- 
sible for the payment of parking facilities will determine to a large 
extent which financing method is most feasible. While it must be 
acknowledged that providing ample off-street parking accommoda- 
tions in any city benefits all residents, the exact degree of advantage 
derived by any one group is often not readily appreciated by the 
various groups involved. Local sentiment, attitudes and ideas con- 
cerning this controversial factor must be taken into account if the 


financing program developed is to be acceptable to the citizens 
affected. 














Establishing a Priority Basis 


For New Traffic Signals in Cities 


F., HOUSTON -WYNN 


Mr. Wynn has been Research Assistant in the Yale Bureau of 
Highway Traffic since 1949. From 1941-44, he served as site devel- 
opment engineer for the 14th Naval District, Pearl Harbor, T. H., 
and later was assistant planning engineer for the City Planning 
Commission in Honolulu. From 1946-49, he was director of the 
Hawaii Highway Planning and Traffic Survey and served also on 
the Honolulu Traffic Commission. 


HY ARE traffic signals so widely used to control the move- 

ments of pedestrians and vehicles at intersections? Do traffic 
signals solve the accident problem? Do they reduce congestion 
wherever they are installed? The traffic engineer or other official 
whose duty it is to prescribe means of traffic control in his city is 
often asked these questions and a lot more like them. Sometimes he 
is at a loss for an answer. 

Why are traffic signals so widely used? In general, traffic signals 
promote the orderly flow of traffic at intersections where they are 
installed, to some extent increasing the capacity of the intersection. 
They grant the use of the intersection to the entering streets in turn, 
giving each approaching driver a positive indication of the action 
permitted him, thus eliminating doubt as to who has right of way. 
They allow pedestrians to cross the street in relative safety. They 
operate continuously night and day and, in general, do the job of a 
traffic officer without tiring, and at considerably less expense. 

Do signals solve the accident problem? Some types of accidents 
may be materially reduced by use of signals. Conflicts of right-of-way 
by drivers entering at right angles will be eliminated to the extent 
that drivers observe signals (an education and enforcement prob- 
lem). Right-angle accidents involving pedestrians crossing the street 
are also reduced, again depending on pedestrian and driver observ- 


Author's note: The author wishes to acknowledge his debt to the many city traffic 
engineers who supplied the data and comments from which this paper was composed. 
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ance of the signals. On the other hand, head-on accidents, left-turn 
conflicts, side-swipes, and the like will be little affected. Rear-end 
and perhaps left-turn accidents are likely to increase. 

Careful inquiry must be made into the type of accidents occur- 
ring at a given location before the value of a signal to reduce acci- 
dents can be established. Furthermore, it is not at all uncommon 
for drivers to seek other routes to avoid one or more traffic signals; 
transferring hazard and congestion to what may previously have 
been a quiet residential street thus complicates rather than alleviates 
the traffic control situation. 

Do signals reduce traffic congestion? The answer depends largely 
on the type of signal, where it is located, and how it is timed. The 
least expensive signal installations are those that operate on a fixed 
length of cycle and show a fixed proportion of alternate red and 
green to each street, twenty-four hours a day, seven days a week. 
When traffic on each street is not directly proportioned to the per- 
centage of green time allowed each street, unfair delay is created on 
the penalized street. When traffic is light on both streets, unnecessary 
delay is created on both of them. More elaborate—and more expen- 
sive—controls will often help reduce traffic delay: multi-dial con- 
trollers which change the length and/or proportions of the cycle to 
meet traffic needs at different hours of the day, and traffic-actuated 
controllers which respond directly to the needs of traffic approach- 
ing the intersection. 

Location of a signal along the street has much to do with its 
effect on congestion, too. Placed too close to another signal, almost 
all vehicles may be required to stop, thus creating a great deal of 
additional delay. Whether signals are timed in relation to other 
signals along a street is also important. Proper timing can often serve 
to reduce speed, increase capacity, eliminate congestion. Improperly 
timed signals can create a large amount of new delay and reduce the 
overall street capacity. 

The engineer in charge of the traffic engineering bureau in any 
city inevitably finds that a considerable portion of his time is devoted 
to his traffic signal program. He directs the collection and analysis 
of traffic counts, vehicle speeds, intersectional maneuvers, etc., and 
studies accident reports that come to him from police investigations. 











442 TRAFFIC QUARTERLY 


From these and other data he determines intersections within his 
domain at which signals should be installed, and from this list segre- 
gates and gives prior attention to locations where costly delay and 
congestion demand immediate relief. At the same time he prepares 
himself against requests for signals at less critical locations. 

In most cities the designation of new signals is further governed 
by an overall plan or system of development into which new signals 
must be made to fit as logical parts. This overall signal plan generally 
consists of three major divisions: (a) the central business district 
upon which a large proportion of all city traffic converges during the 
day, where almost every street carries a heavy flow of vehicles, and 
where an interlocking network of signal systems is often required 
to insure any kind of traffic movement; (b) the series of principal 
traffic arterials most of which lead into the downtown area and into 
which a number of carefully timed traffic signals have been intro- 
duced at points of heavy cross-movement, designed to expedite the 
safe and efficient movement of traffic along the arterials; and (c) 
away from the downtown district, scattered throughout the city, a 
multitude of relatively isolated locations where traffic conflicts, acci- 
dents, topographical conditions, etc., may sometimes justify signal 
control. 

Once the outlines of an overall plan are established, considerable 
weight can attach to the influence that proposed signals will have 
towards completion or disruption of the overall plan. ‘This especially 
applies to locations within the central network and along the radial 
arteries. 


Signal Warrants 


For the complex of conditions that must be studied and evaluated 
to justify new signal installations there has evolved a pattern of treat- 
ment that has gained wide acceptance among traffic engineers. This 
is the series of warrants for fixed-time traffic signals which made their 
first public appearance in the 1935 edition of the Manual on Uni- 
form Traffic Control Devices. The warrants have since been brought 
up to date in the 1948 edition of the manual.’ 


1 Manual on Uniform Traffic Control Devices, Public Roads Administration, Federal 
Works Agency, Washington, D.C., August 1948. 
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The signal warrants, of course, apply only to the most usual con- 
ditions which justify signal control and leave special considerations 
to the traffic engineer’s judgment. They were established in the first 
instance to help him place a practical limit on the number of loca- 
tions which ought to be further studied for signalization. In this 
respect they are a permissive rather than a mandatory indication of 
signal need. 

Many considerations complicate the use of signal warrants. In 
some cities, budgeted signal funds have not been adequate to signal- 
ize all of the locations at which the 1935 signal warrants were met; 
some of the revised warrants in the 1948 Manual are less restrictive 
than those formerly in use, which has automatically increased the 
number of intersections that meet warrants; and the increase and 
hazard on streets that were once lightly traveled. Even cities that 
have managed to acquire funds for major signal-system improve- 
ments cannot accommodate every warranted intersection. 


Investigation of Warrant Priority 


How does the traffic engineer decide which locations get signals—or 
rather, which locations do not get signals? In order to get a cross- 
section of engineering practice on this matter, a confidential ques- 
tionnaire was mailed to the public official in charge of traffic engi- 
neering in each of one hundred cities. These hundred cities repre- 
sent most of the existing urban traffic engineering departments in 
the United States. More than two-thirds of the questionnaires were 
returned, most of them containing usable information and many 
with accompanying letters amplifying contents of the questionnaire 
reply. 

Data from the questionnaire investigation may be grouped un- 
der three headings: (a) individual or governmental agency having 
final authority to direct installation of traffic signals; (b) total num- 
ber of warranted and unwarranted (political) signals installed since 
1945; and (c) warrants and point-rating systems used to determine 
priority of installation for new signal location. 
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Authorizing Agency 


Section 40 of The Model Traffic Ordinance? would place responsi- 
bility for the location and installation of traffic signals (traffic con- 
trol devices) in the hands of the city traffic engineer but relatively 
few cities have adopted this section of the Ordinance without modi- 
fication. Since the determination of a reasonable priority for a series 
of proposed signals is a complex procedure at best, the chance of 
achieving the most desirable priority of installation may be much 
diminished if another individual or agency has authority to amend 
recommendations. 


TABLE I 


AUTHORITY TO APPROVE TRAFFIC SIGNALS (65 CITIES) 


Population 
o- 200,000- Over 
200,000 400,000 400,000 Total Per Cent 


Number of Cities 
Legislative branch of gov't. 


(City Council or Supervisors) 21 8 5 34 52.3 
Executive branch of gov't. 

(Mayor or City Manager) 9 2 1 12 18.5 
Deputy Administrator 

(Traffic Engineer) 5 4 10 19 29.2 


Table I shows the pattern of authority that exists in 65 cities. In 
more than half (34) the final authorization to install signals comes 
from the legislative body (city council); the city administrator 
(mayor or manager) makes the decision in 12 cities; while the traffic 
engineer (deputy administrator) has final say in 19 communities. 
Ten of this latter group are among the 16 cities having more than 
400,000 population. Forty traffic engineers in cities of less than 
400,000 population must get approval for signal installations from 
city council or from the mayor or manager and, according to our 
respondents, the recommended signal program is frequently revised 
by these agencies. The traffic engineer in the larger city is much less 
likely to receive official interference. 


2 Article IV, Section 40, Model Traffic Ordinance, Public Roads Administration, 
Washington, D.C., 1946, p. 9. 
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Recent Signal Practice 


While there has never been a complete inventory of traffic signals 
in use in the United States, there is ample evidence that the rate of 
new signal installation has increased steadily with the growth of traf- 
fic, especially in the years since the war. It occurs to us to inquire if 
evidence of need has preceded the installation of most of the recent 


signals and with this in mind the data shown in Table II have been 
compiled. 


Taste II 
INTERSECTIONS SIGNALIZED SINCE 1945 (51 CITIES) 
Population 
o- 200,000- Over All 
200,000 400,000 400,000 Cities Per Cent 
Number of Cities 
Number of Cities 28 13 10 51 
Number of Signals 813 1118 1546 3472 
Average No. Signals per City 29 86 155 6 
Warranted Signals (%) 82.05 87.75 97-73 No.Sigs. 90.85 
3155 
“Political” Signals (%) 17.95 12.25 2.27 No.Sigs. 
317 9-15 


Table II shows certain general evidence of signal practice in 51 
American cities as determined from the questionnaire, but the 
values shown for “warranted” and “political” signals must be ap- 
praised with a great deal of caution. It is natural for anyone to pic- 
ture his work in the best light possible, and traffic engineers are no 
exception. The fact that so few “political” signals were reported is 
partly due to rationalizing some rather doubtful cases into the “‘war- 
ranted”’ classification. 

For instance, much of the public clamor for new signals is in- 
spired at low priority location where signal warrants have barely 
been met. Such clamor or “political pressure” frequently encourages 
City Council or the traffic engineer to raise priority status for imme- 
diate installation, but because these locations do meet warrants, 
many engineers feel justified in signalizing these locations. 

The majority of the “political” signals listed in Table II are 
signals inspired by other than engineering warrants and, in most 
instances, installed over the protest of the traffic engineer. 
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A factor that helps keep political signals at a low level is the 
rather limited amount of attention that most city councilmen can 
allot to wrangling over controversial signals. These arguments usu- 
ally occur at budget hearings when the annual signal program is 
under discussion. If the traffic engineer is prepared to support his 
recommendations with facts, he can usually discourage any con- 
siderable revision of his proposed program. It is evident, however, 
that the engineer needs all the help he can get to support his argu- 
ments, 


Priority Formulas 


By use of the warrants recommended in the Manual on Uniform 
Traffic Control Devices, or similar criteria, locations that need to be 
signalized may be segregated from those that do not. But proper 
signalization of all of these warranted locations very often calls for 
much larger expenditures than the average traffic budget can ac- 
commodate. It is necessary, then, to rank the warranted locations 
in a logical order of priority based on degree of need at each, For 
this purpose there exists no commonly accepted procedure com- 
parable to the warrants. Since, in practice, some way is always found 
to reduce the number of new installations to fit available funds, each 
traffic engineer was asked to furnish a detailed explanation of any 
formula or point-rating system used by him for this purpose. The 
questionnaire elicited good response to this question. 

In practice, priority is determined in a number of ways. At one 
extreme are those who wait for public complaint before investigat- 
ing a location, approve or disapprove requests on the basis of certain 
warrants, and install warranted signals on a first-come, first-served 
basis. This “method” has the virtue of extreme simplicity, and is 
not confined to small cities by any means. To some minds, however, 
results of this approach appear to be haphazard and hard to recon- 
cile with an overall plan. 

The more elaborate priority systems require the continuous col- 
lection and analysis of a variety of traffic data, from which result 
complete and current priority listings of all intersections where 
signal lights are warranted. If the engineer’s staff is large enough to 
permit such analysis, the data thus acquired can be very useful in 
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furthering the development and completion of an overall signal 
plan. 

Probably the commonest method of assigning priority without 
use of a formula is simply to list signal locations by groups according 
to the number of warrants each signal fulfills. Locations that meet 
only one warrant will not be signalized as soon as those that meet 
two, three or perhaps four warrants. The latter group would be 
taken care of first. ‘This method may not solve specific problems, but 
does give a rough approximation of relative need. 

The more complex procedures involve the weighting of war- 
rants according to degree of fulfillment, thus giving some attention 
to conditions that do not quite warrant signals, and allowing addi- 
tional points to conditions that greatly exceed the warrants. The 
potential advantages of this method are readily apparent, but the 
acceptability of a particular formula depends on the way weights 
are applied. The number of variables (warrants) considered in these 
schemes ranges from two (volume and accidents) to ten, and the 
weighting employed varies from simple percentages of warrant ful- 
fillment to rather involved calculations. The use of percentages is 
a poor guide to relative need, since traffic congestion and likelihood 
of conflict are not directly proportional to volume of traffic. 


Point-Rating Systems 


Very few priority-rating formulas have ever appeared in print, prob- 
ably because all of them have faults of one sort or another. Before 
the warrants in the Manual on Uniform Traffic Control Devices 
appeared (1935) a few writers had discussed signal priority. Among 
the earliest attempts to formalize determination of signal need was 
an exploratory article by Ernest P. Goodrich in 1928.* Mr. Good- 
rich’s proposal was based on calculation of the economic cost (or 
saving) of delay which was created (or alleviated) when a signal was 
installed at an intersection. Cost of accidents was also to be a factor. 
The proposal never developed into a workable scheme. 

In 1936, John T. Gibala read a paper at the annual meeting of 


8 Goodrich, Ernest P., “When Are Traffic Control Signals Justified?” Transactions of 
the National Safety Council, 1928, pp. 143-156. 
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the Institute of Traffic Engineers outlining an elaborate formula 
then used in New York City.* His method evaluated peak-hour traf- 
fic volume, left turns, pedestrian flow, width of street, “critical ap- 
proach speed,” accidents, and other special hazards. The method did 
not catch on, and has been superseded in New York City by the 
“Detroit Formula.” 

The “Detroit Formula” was developed in Detroit in 1939 and is, 
so far as we know, the only comprehensive priority system that has 
ever received more than local recognition. Four cities (including 
the three largest) reported that they now use the Detroit Formula. 
The system is easy to apply and can be modified to account for as 
many or as few data as the engineer has at hand. The following com- 
ment is taken from a mimeographed description of the method pre- 
pared by the Traffic Engineering Bureau of the City of Detroit: 

“It has been the experience of the City of Detroit that the necessity for 
a traffic signal installation is usually based on a combination of the warrants 
as listed in the National Manual on Uniform Traffic Control Devices, rather 
than on any one of the various warrants. It has also been found necessary in 
answering requests for signal installations and in considering in general the 
installation of signals at various intersections to have some method of rating 
their relative importance. On this basis we have developed a method whereby 
a rating is assigned for conditions existing under each of the warrants and 


the sum of these then becomes the warrant or priority factor for that inter- 
section. 

“Considering the intersections now unsignalized in the city, a warrant 
factor figured in this manner of about g00 is probably the lowest which would 
be considered as indicating the need for signalization. The determination of 
the rating to be assigned under each of the warrants in the Uniform Manual 
is based in general upon the requirements as set forth.” 


Details of the formula are shown in Table III. The results of its use 
are employed both as the signal warrant by establishing a minimum 
value for the priority factor which will justify a signal, and as the 
priority rating by listing the point-values for warranted locations in 
descending order. As indicated above in the second paragraph of 
comment, the minimum numerical rating which warrants a signal 
is a matter of judgment on the part of the traffic engineer. The vol- 
ume factor, for instance, when rated at 100 points, is equal to the 


4 Gibala, John T., “A Method for Rating Street Intersections,” Proceedings 7th Annual 
Meeting, I.T.E., 1936, pp. 71-75- 
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minimum volume warrant for signals, as described in the Manual. 
In this case, supposing that no other warrant were to be met in full, 
points added to the rating for partial fulfillment of warrant condi- 
tions may total three or four hundred. Therefore, users of the for- 
mula usually choose 200 or 300 points as the minimum warrant for 
signalizing an intersection. Where a signalization program is far 
behind the needs of a community, it may be expedient to require 
a rating of 400 or 500 points until such time as the signal program 
begins to catch up with needs. 


Modified Formula 


Suggested modifications of the Detroit formula are shown in a 
column of the table, the most significant being the combination of 
volume and left-turn warrants which is accomplished by doubling 
the value of “K” in the volume warrant. This combination of the 
two warrants is in keeping with the revised Manual on Uniform 
Traffic Control Devices, 1948, from which the left turn warrant has 
been removed and the volume of traffic warranting signals is corre- 
spondingly reduced. 

The suggestion has also been made that accidents be weighted 
according to severity, thus granting some recognition to the political 
implications of death and injury. The weights shown are quite arbi- 
trary. The remaining warrants appear to be satisfactory, excepting 
for the four-way stop warrant which most engineers would omit. 
This warrant was designed to fit a condition peculiar to Detroit, and 
would not apply in most cities. 

The use of a formula to help compute signal need and priority 
does not, in any case, free the traffic engineer from the exercise of 
his professional judgment which should temper all of the work per- 
formed in his office. The signal rating formula can be a great help 
if properly administered. 











A Highway Department Conducts 


Training Course in Photogrammetry 
W. J. CRECINK, JR. 


Mr. Crecink, Jr., a graduate civil engineer, has held various posi- 
tions with the Traffic and Planning Division, Mississippi State 
Highway Department, since 1938, and has been traffic engineer for 
that division since 1947. He is a registered professional engineer, 
and an associate member of the Institute of Traffic Engineers. 


FFICIALS and administrators of the Mississippi State High- 
way Department responsible for establishing policies and 
methods of procedure have long recognized the advantages and 
savings which result from the application of the science of Photo- 
grammetry in highway engineering. The Department has used this 
science to varying degrees for approximately nineteen years; how- 
ever, it has not been exploited to its fullest extent in the past because 
of the shortage of personnel trained in this field. 

Nevertheless, the Mississippi Highway Department is indeed 
fortunate in that it has a man who has spent many years in the study 
of aerial photography and its application to highway work, and who 
is recognized nationally as an authority in this field of photogram- 
metry. Mr. I. W. Brown, State Manager of the Traffic and Planning 
Division, and for many years Location Engineer for the Department, 
has promoted and advocated the use of aerial photography in the 
Department for more than nineteen years. 

Late in 1950 the officials of the Highway Department encour- 
aged Mr. Brown to conduct an In-Service Training School on Aerial 
Photography for personnel of the Department. Among several rea- 
sons for encouraging such a course at this time, the most important 
probably was the fact that most of the men previously trained in this 
type of work had left the Department for one reason or another. 
Also, the rising cost of highway construction and the shortage of 
engineers trained in highway work are placing hardships on highway 
departments throughout the nation; thus, any measure to save time 
and reduce cost should not be overlooked. 
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Mr. Brown spent several months preparing a short course in 
Aerial Photo Interpretation which is believed to be one of the most 
extensive courses of its kind ever conducted by a highway depart- 
ment. The course was designed to handle about twenty men, and 
required four weeks of intensive study to complete it. Each student 
spent a minimum of two hundred hours in classroom work and com- 
pleted four exercises and approximately forty-one practical prob- 
lems. The course covered in condensed form what would under 
average conditions require a period of four and a half months. 


Purpose of School 


The school’s primary purpose was to train personnel from various 
branches of the Highway Department in the basic fundamentals of 
aerial photo interpretation stereoscopic work and its application to 
highway engineering. In the past, many of the engineering functions 
performed by the Department, especially in highway location work, 
have entailed costly field surveys. Some of these functions can be 
done faster, more accurately, and less expensively by utilizing aerial 
photographs. Thus it was felt that the Department could operate 
more efficiently and save many dollars of the taxpayers’ money by 
training personnel in this field of science. 

Another purpose of the school was to impress upon those taking 
the course the advantages of doing certain phases of highway engi- 
neering with vertical aerial photographs, by having them solve prac- 
tical problems and make comparative time and cost analyses of doing 
the same job with and without the use of aerial photographs. 


Scope of the Course 


The course, as designed, offered four phases of work in highway 
photogrammetry. For satisfactorily completing the course, each stu- 
dent was required to do in a creditable way each of the following: 
1. Interpretation work required in the average problems encoun- 
tered by the highway location engineer. 


2. Run out the drainage network, dividing ridge drainage areas, 
compute the watershed areas and structure openings for the cross 
drains. 
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3- Make stapled index and semi-controlled mosaics suitable to the 
needs of the highway engineer. 


4. Make ground form line sketching and contour mapping. 


The personnel who attended the school was selected from the six 
construction and maintenance districts of the Mississippi Highway 
Department and from the Traffic and Planning Division. District 
engineers were requested to send two men each, preferably young 
graduate engineers with normal vision of both eyes without the use 
of glasses. Also preference was to be given men who knew nothing 
about stereoscopic study work but were willing to learn. The district 
engineers were cautioned to use their best judgment in choosing 
men who would go places, so to speak, in the field of highway engi- 
neering. 

Eight men were also selected from various sections of the Traffic 
and Planning Division to take this training. The majority of these 
men came from the drafting section since personnel trained in this 
science is needed for mapping and other work. 


The Training Course 


The training course consisted primarily of solving practical prob- 
lems. Short lectures were given as the course progressed from one 
phase of work to another, and the instructor was available at all times 
to answer questions and offer assistance. In addition, a textbook was 
prepared and a copy given each student at the beginning of the 
school for study, and for use later as a reference. 

The course of instruction was divided into seven different phases 
and taken up in the order listed below: 
. Airphoto Interpretation 
. Stereovision 
. Stereoscopic Study 
. Drainage Structure Development 
. Mosaics and Mosaic Making 
. Ground Form Line Contours 
7. Field Altimeter Work—Form Line Contours 


oon mw OF ND 


Perhaps the best way to explain the extent of the training is to state 
briefly what was covered in each of these seven phases of work, and 
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to cite the values and advantages of photogrammetric techniques 
in highway work. 


Airphoto Interpretation 


The ability to interpret air photos for highway planning purposes 
is attained through study and comparative observations. At the be- 
ginning of the course, the methods and equipment used in making 
aerial photographs were explained. Emphasis was placed on the fact 
that aerial pictures are made to many different scales, the size de- 
pending upon the use to which they are put. 

The fact that the view is vertically down on the photographs is 
one of the most common difficulties encountered by the beginner, 
because the ordinary view of terrain is from the ground and different 
features are naturally most readily recognized by their customary 
appearance in elevation or ground perspective. The reading of aerial 
photos involves the ability to recognize and analyze in detail objects 
on the ground seen in this less familiar aspect. 

The first five problems of the course involved identification of 
various objects and features on vertical aerial pictures. Interpreta- 
tion requires the study of four different qualities in the prints: 
(1) tone, (2) size and shape, (3) light and shadow and (4) shadows 
cast by objects. Upon completion of the first five problems, requir- 
ing approximately seventeen hours of classroom work, the students 
had become familiar with vertical photos and had acquired sufficient 
skill to identify the objects and features usually encountered by the 
highway engineer. 

Among many advantages derived in traffic and planning work 
from the extensive information contained on aerial photographs, 
has been the Highway Department’s extensive use of aerial photos 
in municipal work for making right-of-way estimates. ‘The Highway 
Department has let several contracts for low altitude pictures for 
municipal studies. ‘The contact photographs are usually made to a 
scale of 1:4800 and enlarged to one-inch-equals one-hundred-feet 
on the area including the probable center line location. This is espe- 
cially true in the more built-up urban sections. The Right-of-Way 
Division uses ratioed enlargements along the proposed alignment 
to estimate property damages; and as it often happens the difference 
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in property damages on alternate locations is an influencing factor 
in the final center line determination. 

Without going to the field for a center line location survey, the 
line or a number of possible lines located along desire lines of travel 
previously determined from a traffic survey can easily be chosen 
from the aerial photographs. This work is usually done on a mosaic 
made from contact prints. With a number of alternate lines, they 
can be studied in sufficient detail on the contacts to reduce the lines 
to two or possibly three locations. The lines pending the property 
damage estimate are transferred to the ratioed enlargements and 
passed to the Right-of-Way Division. This has been found to be a 
very good way to get an estimate of property damages without up- 
setting the property owners by having a field survey party through 
the area. Ordinarily the Department makes the necessary field meas- 
urements for making ratioed enlargements. With the enlargements 
made to an accurate scale, the distances can be closely scaled from 
the photographs. 

Another example of the use of ratioed enlargements is shown in 
Figure 1. The half cloverleaf interchange shown on the photograph, 
with ramps in adjacent quadrants, is located at the intersection of 
U.S. Routes 51, 80 and 49 in Jackson, Mississippi, and was con- 
structed in the early 1940s. At the present time surveys are being 
made to determine a new location of U. S. Route 51 south of Jackson, 
and to locate an interchange that will adequately serve traffic at 
the junction of these routes and the new location. The modified 
“trumpet” was sketched on the ratioed enlargement (scale 1 inch = 
100 feet) to obtain the following data: 

1. To determine the possibility of utilizing the present grade separa- 
tion over the Illinois Central Railroad in the proposed inter- 
change. 

2. To determine the amount of right-of-way required for construc- 


tion, and a preliminary estimate of the property damage involved, 
and 


3. To obtain a visual picture of the appearance of the interchange, 
if constructed, for purposes of presentation to the Highway Com- 
mission and other officials concerned with relocating the route. 


The Traffic and Planning Division has also utilized aerial photos to 
make land use studies, and to check existing land use maps, in con- 
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nection with urban area traffic surveys. It is felt that aerial photo- 
graphs have a much greater use in urban survey work, and the Traf- 
fic and Planning Division is carrying on research and training to 
exploit this field more thoroughly in the future. 


Stereovision 


The second phase of the short course, designed to teach the ‘““Theory 
of Stereovision,” contained four exercises and four problems. Their 
purpose was to teach the students to see relief with a pair of over- 
lapping photographs without the aid of a stereoscope. This proved 
to be the most difficult part of the course for several of the students. 
While the ability to see relief with a pair of overlapping photographs 
with the eyes unaided has numerous advantages and enhances the 
interest in stereoscopic study, many hours of training are required 
by most individuals before they master the art of stereovision by this 
method. However, before the course was over, nearly all of the stu- 
dents had satisfactorily completed the two drainage problems that 
were required to be solved without the aid of an instrument. 


Stereoscopic Study 


The orientation on Stereoscopic Study covered this subject very 
thoroughly. It was pointed out that there is a correct way to set up 
aerial photographs and to adjust the stereoscope, but unfortunately 
too few people really understand and appreciate how this is done 
and the benefits to be derived therefrom. ‘Two outstanding advan- 
tages were cited: (1) the full value of the three dimensional view 
is obtained, and (2) eyestrain is eliminated even when stereoscope 
is used constantly over long periods of time. 

This phase of instruction covered those steps considered neces- 
sary for undertaking stereoscopic study work: (1) locating the prin- 
cipal point on an aerial photograph; (2) transferring the principal 
point to an adjacent print in the same flight line by both the visual 
and stereoscopic methods; (3) locating the base flight line; (4) 
orienting the prints, and (5) proper adjustment of the stereoscope. 

Figure 2 is a photograph of the two types of stereoscopes used 
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in the short course. The smaller instrument is a “folding meniscus 
lens stereoscope” and the larger instrument is a “plain mirror 
stereoscope.”” From many makes of stereoscopes, the two types 
shown in Figure 2 are the ones used most extensively by the Missis- 
sippi Highway Department. There are advantages and disadvan- 
tages in the use of both these types. Their principal advantages are 
that the smaller instrument has magnifying lens and is easier to 
carry into the field; while the larger instrument shows a greater area 
of the contact prints when being studied with the stereoscope. 

The purpose of stereoscopic study is to provide an illusion of 
depth perception in contrast to the flat view obtained from plain 
photographs. In highway planning and research activities, stereo- 
scopic study is employed chiefly for interpretative purposes, afford- 
ing a three-dimensional view of the terrain and permitting far more 
accurate and detailed analysis than is possible without this aid. 
Stereoscopic study proves exceedingly valuable in those studies 
where identification, classification, or detailed examination of 
ground features is the prime objective. 


Drainage Structure Development 


In conjunction with the orientation in stereoscopic study was that 
phase of the course dealing with drainage structure development. 
This might be called one of the primary phases of the course because 
it involved seventeen or more problems requiring approximately 
one hundred hours of classroom work. Its threefold purpose was 
designed to teach the student to do a creditable job in the following 
phases of stereoscopic study: 


1. Run out the drainage network of watershed areas. 
2. Run out drainage divides and compute watershed areas. 
3. Compute the waterway opening for the location in question. 


One very interesting problem in this series afforded an opportunity 
to compare the time required to measure a drainage area with and 
without the aid of vertical aerial photographs. First, the students 
were given the aerial pictures of an area involving a drainage struc- 
ture across a stream known as Cow Creek in Lauderdale County on 








Oa i le NS 














ee ee 








A COURSE IN PHOTOGRAMMETRY 459 


U.S. Route 80. They were instructed to run out the drainage net- 
work of the watershed area, run out the drainage divide and com- 
pute the watershed area, and the structure opening required. The 
average student required approximately four hours to do this assign- 
ment. 

Next, given the transit field notes for this same area, the students 
were instructed to plot them and make the same computations re- 
quired in the problem with the aerial pictures. Just to plot the field 
notes and make these computations required approximately five 
hours by the average student. 

This problem in comparative methods impressed the students 
by proving that drainage structure openings could be computed with 
the use of aerial photos in less time than was required to plot the 
notes from a field survey, to say nothing of the time consumed in 
making the field survey. Experience has shown that a person familiar 
with the stereoscopic method of measuring drainage watershed areas 
can do the work at a cost of less than 10 per cent of the field survey 
method. 

Another advantage of using aerial photos was also brought out 
in this problem. It so happened that there was an error in the field 
notes and the traverse would not close. Further field surveys would 
probably have been necessary to make the traverse close satisfac- 
torily, while it was obvious that such repetition of work is never 
necessary when aerial photos are used. This proved that drainage 
areas can be computed from aerial photographs with less possibility 
of error and that as a rule they are more accurate than those obtained 
by the usual field survey methods, because they follow more closely 
the dividing ridge. 

A number of empirical formulas have been designed to assist the 
engineer in determining the proper amount of opening for a struc- 
ture site to prevent an under or over designed structure. The for- 
mulas range from the more complicated methods, taking into 
account any number of detailed conditions, to the simple kind 
developed with a minimum of factors. The Talbot Formula was 
used in the short course, and is preferred by engineers in the Depart- 
ment because of its application to a wide range when a number of 
unknown factors influence the run-off. This formula takes into ac- 
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count the drainage area, the constant based on the shape and slope 
of the area, and the assumed intensity and frequency of rains. 

The students were cautioned that empirical formulas for water- 
way openings do not take the place of other methods for estimating 
the required openings, but should be considered only as supple- 
mentary. The following procedures should be given careful study 
for each proposed structure location: 


1. Make a dividing ridge watershed area drainage survey to determine 
the amount of run-off to be expected during heavy rainfalls. 

2. Investigate the structure site for evidence of the magnitude of past 
heavy floods. A detailed field check at other structures on the same water 
course will often give valuable information regarding the volume of run-off 
to be expected. 

3. Check U.S. Weather Station records where available for as many 
years past as the records are kept. River gauge recording stations are located 
at a number of places throughout the country especially on large rivers and 
navigable streams. Statements from local residents who have lived for a num- 
ber of years in the vicinity can often give valuable information on extreme 
high water over a period of years. 

4. Investigate the watershed area and determine the characteristic sur- 
face; whether flat, rolling, hilly, mountainous or a combination of two or 
more. Indicate the surface vegetation features; the per cent of heavy wooded 
areas, open land, pasture, and cultivated. Also note the type of soil; clay or 
gumbo, lime or dense prairie soil, loose loam, sandy silt, sandy gravel or 
rocky area. 


The instructor emphasized the fact that even though it was 
impracticable to conduct all these investigations on the problems 
solved in the short course, the final computations of watershed areas 
and the structure openings in the field should embrace a thorough 
study of the above factors. 


Mosaics and Mosaic-Making 


The instruction in mosaics and mosaic-making included index 
mosaics, uncontrolled mosaics, and semi-controlled mosaics. The 
building of controlled mosaics was explained but actual construc- 
tion was not undertaken. It was pointed out that controlled mosaics 
are required for more exact mapping needs than those ordinarily 
encountered in highway location and planning work, and that 
should the need arise for a controlled mosaic, it would in all proba- 

















Figure 3 shows a typical example of an aerial photograph on which the drainage 
network and drainage divide of a watershed area have been sketched. The water- 
shed areas were determined by one of three different methods. Each of the methods 
required that a tracing be made of the area. The first method was to measure the 
area with a planimeter; the second was to place the tracing of the area over a piece 
of cross section paper and count the squares within the area; the third was to 
divide the area into geometric figures and calculate the sum of the areas of the 
figures contained in the watershed area. The second of these methods is the fastest 
and probably the most accurate. 

















Figure 4 shows a stapled mosaic of the City of Jackson, Mississippi, assembled by 
the Traffic and Planning Division for the Chamber of Commerce. This mosaic 
will be used by them for City planning purposes—an excellent example of how 
mosaics can be used in city planning activities. 














A COURSE IN PHOTOGRAMMETRY 461 


bility be contracted by some reputable company capable of doing 
this kind of work. 

Each student assembled an index mosaic covering approximately 
one half of one of the counties in Mississippi. The mosaics were 
mounted on large boards, and photographs made of each were given 
to the students to illustrate the method used in making an index 
for a group of aerial prints. 

There were several problems in building uncontrolled and semi- 
controlled mosaics. Students were taught the proper way to trim, 
featheredge, and mount the prints to make a complete mosaic. The 
straight-line-method of control was used to build the semi-controlled 
mosaics, and two such mosaics were constructed by each student. At 
the conclusion of the school, students were given the mosaics they 
had made as souvenirs. 

The use of mosaics was briefly referred to in the discussion of 
airphoto interpretation, but several other phases of highway work 
in which the Department has used mosaics include: 


1. Center line location surveys. 

2. Drainage structure location. 

3. Section line and property line ties. 

4. Bridge location studies, when it involves a considerable distance 
of future highway alignment. 

5. Municipal surveys. 

6. Special studies involving large areas. 


In the past, the most extensive use of mosaics in the Highway Depart- 
ment has been by the central office personnel in Jackson. But the 
training received by those attending the short-course school will 
place men in the field qualified to build and use mosaics to greater 
advantage in the future. 


Form Line Contours 


The final two phases of the short course involving Ground Form 
Line Contours and Field Altimeter Work—Form Line Contours 
are closely related and can be covered as one phase. The first prob- 
lems involved sketching unknown elevation contour form lines on 
vertical aerial photographs to show the configuration of the earth's 
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surface. Next to seeing stereoscopically without the aid of an instru- 
ment, this was probably the most difficult work for the students. It 
was apparent to everyone that to become proficient in the art of 
drawing ground form lines, much practice would be required. 

Following the ground form line contour work, students were 
given photographs on which spot elevations had been placed, and 
were required to sketch form line contours at five-foot intervals on 
these prints. Finally, students were taken into the field with altime- 
ters where spot elevations were determined on several vertical aerial 
pictures; then the form line contours were drawn on the prints in 
the classroom. 


Certificates Awarded 


At the conclusion of the school, each student was awarded a certifi- 
cate that he had satisfactorily completed a four weeks course of study 
in Photogrammetric Engineering. The certificates were signed by 
the three Commissioners of the State Highway Department, the 
Director, the Chief Engineer and the Instructor and bore the State 
Highway Department Seal. 

The writer can vouch that the school was a success in every 
respect, because he labored along with eighteen other students 
through this intensive four weeks of training. The success of the 
school and amount of material covered in such a short time are the 
results of Mr. Brown’s excellent method of preparing and present- 
ing the course. It is the opinion of everyone connected with the 
school that it will pay for itself many times over, and without excep- 
tion every student expressed a desire to attend another school of this 
type to learn more in this field of science. 

Tentative plans have been made to hold similar schools each 
year, or as often as necessary to keep a sufficient number of trained 
personnel in the department. Plans have also been discussed to offer 
an advanced course for those holding certificates from this first 
school. 











When Private Enterprise Furnishes 
Public Parking Facilities 


JOHN F. HENDON and HOWARD D. LEAKE 


Mr. Hendon of Birmingham, Alabama, is one of the large park- 
ing service operators of the country. He started his parking busi- 
ness in 1927 and now operates in five cities of the South with a 
total of sixty parking facilities. His knowledge and experience are 
widely sought in parking problems and in consultation for con- 
struction for parking. He is president of Hendon & Company, Inc., 
and Auto Park, Inc., of Birmingham; President of Mobile Parking 
Stations, Inc., and Mobile’s U-Drive-It, Inc., of Mobile, Alabama; 
and president of Florida Parking Stations, Inc., of Pensacola, 
Florida. 

Mr. Leake took over the general management of the Hendon 
organizations while Mr. Hendon served in the Navy in World 
War II. He has continued with the organization as an associate 
of Mr. Hendon in the general and financial management. Mr. 
Leake is President of Chattanooga Parking Stations, Inc., Chatta- 
nooga, Tennessee, and an active officer in other affiliated corpo- 
rations of the organization. 


NE-THIRD of the downtown retail area of Atlanta, Georgia, 

is now converted to off-street parking. Detroit, Michigan, is 

approaching the stage in which one-half of the retail district is used 

for parking. One-fifth of the central business district of Birmingham, 

Alabama, is so used and Denver is at the 22 per cent level. Los 
Angeles estimates its parking area at go per cent. 

Still the call comes from many sources for more, more, more 
parking space. Particularly do city government leaders cry aloud, 
and frequently, that only by cities’ entering into the parking busi- 
ness with power to condemn needed private property, and to oper- 
ate the facilities, can the present need be met. These public officials 
have experienced the high incomes of parking meters in the name 
of traffic control, have found them good and would extend the cities’ 
parking business further. And there. still are many persons who 
think that government can perform miracles, at no cost! 
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More thoughtful persons are beginning to ask whether the an- 
swer can ever be found in the provision of off-street parking in the 
congested retail district, whatever the quantity. At what percentage 
point does the further increase of parking area decrease the sources 
of demand for parking and thus start defeating itself and one of its 
basic purposes? There is a point of diminishing utility of parking in 
the congested districts. 

New York City and Toledo, Ohio, have led off with prohibition 
of additional off-street parking facilities in the central retail area, 
simply and starkly because the streets will not handle acceptably the 
volume of traffic now existing. Isn’t it true that the knowledge of 
increased parking facilities in the congested parts of the city will 
encourage more people to come to those points, when it can never 
be hoped that adequate facilities will ever be there to meet required 
demand? Here we have a need that grows heavy by feeding on itself. 


Crux of the Traffic and Parking Problems 


The American ability to express itself directly, trenchantly and 
colorfully is shown in the opinion uttered by Wallace K. Harrison, 
an architect and member of the Regional Plan Association of 
New York, who asked for “laws which will stop men with a rear end 
a foot-and-a-half square from using an auto of forty square feet to 
carry it,’ as an answer to the mounting crescendo of downtown 
traffic. 

Mr. Harrison must have had in mind the small European cars 
instead of the 100 square feet of our American cars, which usually 
require 250 square feet to park off the street. The cry for ‘“‘more laws” 
by Mr. Harrison is not good, but he has pointed to the crux of the 
traffic and parking problem. 

The feel of a wheel in his hand to control direction, the knowl- 
edge of motion and power at toe-point pressure have upset the bal- 
ance of the American driver. There is speed frenzy in his driving, 
regardless of whether he has plenty of time or not. He is violently 
opposed to walking far. He feels he can demand privileges as a motor- 
ist and take chances he would not dare or desire as a pedestrian. He 


1 New York Times, February 6, 1949. 
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thinks because he is of the economically blessed who can buy an 
automobile, society automatically owes him unlimited and easily 
attained parking places. He follows crowd psychology in his car as 
on foot and becomes thoroughly irritated when the automobile is 
not as maneuverable as his body. Despite many years of gathering 
frustration, he will waste gasoline and time circling blocks in order 
to get within one block, or two, of where he is going, instead of walk- 
ing the third block. 

Daily peak hours of parking demand at the stations and garages 
are still within the hours of 11 A.M. and 2 P.M. The motorist has 
not yet been willing to recognize that at other hours of the day he 
is able to find easier access to off-street parking facilities and to the 
parking meters along the curb, where such parking is permitted. 

All of this adds up to a total that further supports the premise 
that motorists cannot have a resting place for their cars downtown 
precisely when and where they want them. Yet they expect it. This 
is the distorted part of the parking demand today. The more and 
greater the attempts to satisfy that demand, the more complicated 
and difficult will traffic problems become. 


‘Private Interests’ and ‘Most Effective Techniques’ 


Very much appreciated is the intelligence and frankness of the state- 
ment offered by a publication of the Eno Foundation:? “Because of 
the very nature of the (parking) problem and the important eco- 
nomic considerations involved, it will be almost impossible to bring 
about a complete solution in the oldest cities. Even in newly planned 
and developed cities it is not likely that complete solutions will be 
brought about. It is therefore necessary that public officials and pri- 
vate interests devote their resources to the most effective techniques 
and facilities for meeting parking demands.” 

In the meeting of this demand, we firmly believe that ‘private 
interests” are furnishing the “‘most effective techniques and facili- 
ties.” The proof is in those percentages of downtown areas devoted 
to off-street parking service, ranging from twenty to fifty per cent of 
the cities mentioned. The technique is simple: provide a parking 


2 Parking, 1946, Eno Foundation, page 5. 
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area where the demand is estimated to be of a type and quantity to 
return a profit on the investment of time and money. 

Right in the midst of the bleeding hearts of politicians, bewail- 
ing the poor motorist; in the face of front page publicity of legislative 
efforts to place cities in the parking business, thousands of small 
American business men throughout the land have found in the park- 
ing needs of cities an opportunity to develop their own business, to 
serve their fellow citizens and to make a profit. Driven by these all- 
powerful generators, the creators of a new business have quietly, 
steadily and without fanfare provided the areas now available in our 
cities in such amazing quantities and in a remarkably short time. 

These small business men are the unsung and ignored enter- 
prisers. You have to read gs per cent of the pamphlets, articles, 
treatises and texts dealing with parking to come to this conclusion. 
If commercial operators are mentioned therein at all, it is usually 
in a derogatory vein. 

Even the kindest commentator does not recognize the extraor- 
dinary job being done by this new business. What the commercial 
operator has done to date and the rate of his expansion seem to have 
been overlooked. But despite this, the business man will continue 
to increase the supply of parking as long as it is profitable to do so, 
or until the traffic authorities deny further growth in favor of traffic 
control. 

The role of the cities in such development should be that of 
encourager and abettor of private enterprise in the new line, not 
that of competitor or oppositionist. Licenses should be moderate; 
cooperation should be full and prompt in providing permits and 
rights of way; police should be sympathetic and helpful in traffic- 
jam periods, and regulation should be reasonable. We have expe- 
rienced in some city officials the finest sort of attitudes of support, 
in others we have found an actually vindictive sort of opposition, 
which has been costly in many ways to the parking operation in that 
city. 

The great reservoir of parking space available to date in major 
cities of the nation has not seen material contribution from the city 
administrations themselves. No particularly praiseworthy result has 
come from the fifteen parking authorities appointed and endowed 
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by fifteen large cities. The members of the authorities have found 
that choosing a location can be a “hot potato,”’ and therefore more 
honored in the breach. The owner of the property is frequently 
violently opposed to having his site considered. Opposing forces 
immediately arise over any location selected because of actual or 
presumed favoring of one group of businesses over another. 

The financial requirements to obtain and equip the better loca- 
tions are startling enough to dampen the enthusiasm of the average 
citizen, when he is asked to vote the funds. Throughout the United 
States, in cities of 100,000 or more population reporting on the num- 
ber of parking facilities owned, controlled or operated by them in 
1949, the total number mustered for the entire group of eighty-eight 
cities was forty-seven parking units.* During the preceding year these 
cities added four new locations. In our organization alone, we have 
in operation sixty facilities, and last year we added eighteen and 
doubled the capacity of three existing units. 

Let the cities throw their entire efforts into the traffic problems 
in their primary sense and stay out of the parking business. The 
varking of automobiles is closely related to traffic control in the con- 
gested retail areas, but there seems to be most wisely a trend of 
thought that the parking facilities can be a hindrance rather than 
a help in handling traffic if there are too many and if they are too 
large. 


Four Ways to Improve Heavy Traffic Conditions 


Marked improvement in the heavy traffic districts of our cities wou.u 
be brought about, we believe, by (1) prohibiting parking in such 
districts, certainly so at the peak hours of the day; (2) establishing 
one-way streets regardless of width or traffic rating of the streets; 
(3) adoption of known and proved traffic control practices; (4) pro- 
viding adequate rates to public transportation systems, to permit 
them to furnish faster and more comfortable mass transportation. 
Too frequently is the purported lack of off-street parking made the 
whipping boy of poor traffic planning and enforcement. The Action 
Program of the President’s Highway Safety Conference made traffic 


8 Municipal Year Book, 1949. Table 1, page 440. 
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history when it set certain minimum requirements for a traffic or- 
ganization which should be created by every city if improvement is 
to be recorded in handling the rapidly increasing number of auto- 
mobiles. Many cities can well take into consideration these organiza- 
tional minima recommended before they need to think of a pre- 
sumed lack of parking: 

“In cities having more than 100,000 population, a traffic engineering unit comparable 


in authority and influence to other major divisions of t’.e department of public works 
or corresponding organization. 


“In cities having between 50,000 and 100,000 population, at least one full-time traffic 
engineer vested with sufficient authority to insure the adoption of appropriate engi- 
neering measures for traffic operation and safety. 


“In cities having less than 50,000 population, an engineer, preferably the director 
of the department of public works, the city engineer, or some member of his staff, 
with qualifications and experience necessary to perform the functions of traffic 
engineering.” 

Those who do not or would not give to private enterprise credit 
where it is due have but to toss around in their thoughts for a 
moment or two the following revealing question. 

What would happen to central district tax structures if the property now operated 
by private parking business were taken over by city action and removed from the 
tax rolls? 

Some rather high percentages of land areas in our cities are devoted 
to parking. For example, the land alone used for off-street parking 
in Birmingham, Alabama, has an assessed valuation of $2,400,000. 
Take this off the tax rolls and the local government will lose income 
at the rate of $88,000 a year. ‘There is grave doubt that those proper- 
ties would produce the same amount in net revenue to the city opera- 
tion under the tempting pressure of political expediency of low 
rates, gratuities and other lagniappe in connection. Remember the 
extremely low rate of the metered lot and also the less efficient use 
of the space. Certainly there would be no hope at all if this parking 
were made a free service. 

Instead of thinking of this possible harmful tax development in 
event of municipal absorption and operation of parking facilities, 
there are many persons who even advocate the need for more off- 
street areas in the congested districts in order to offset alleged present 
tax losses because of loss in value of property, attributed to decen- 
tralization, which, in turn, is blamed on congestion and lack of park- 
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In Jacksonville, Florida, the Meyer Hotels organization recently demolished an 
obsolete hotel building and created an attractive and very useful parking unit. 
Fifty thousand dollars have been invested in the surfacing and equipment. It is 
handling better than an average of 750 cars per day. 





After ten years of useful service to the autoists of Birmingham, Alabama, as a 
single-decker, this facility has been increased to two decks recently and its life 
extended by a long lease. It has a one-time capacity of 350 cars. 
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Some evidence of what a $130,000 investment in an old garage can do. Waterman 
Steamship Corporation took steps to boost the parking spaces of Mobile, Alabama; 
doubled the capacity of this location. Fifty year lease and under operation to 
Mobile Parking Stations. . 
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Typical of work done by Hendon & Co., or its afhliates in southern cities, to lift 
the utility and appearance of a piece of property is the above example. This carries 
a thirty-year lease, has received a fifty percent increase in rental income as result 
of change. 
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ing facilities. There can always be exceptions, but we think the 
experience of Birmingham, Alabama, to be typical of the larger 
cities. We have taken the assessed values in one block of property, 
considered to be the 100 per cent retail area of the city, and com- 
pared these total values for two significant years, both boom years 
in the business cycle: 


1929 $2,546,990 

1949 $3,548,000 
A substantial gain has been registered in the values for ad valorem 
taxes not a loss. Dr. Roy V. Peel, Director of the Bureau of Census, 
former professor of Government and director of the Institute of 
Politics of Indiana University, spoke before a gathering of business 
men last fall on the subject of “Decentralization in American Cities.” 
He listed five reasons why people were moving from cities to suburbs, 
as found by his census takers, but he did not mention the lack of 
parking facilities in the list. 


Expansion, Not Decentralization 


Those who decry the present day movement to the suburbs would 
stop normal and natural expansion and growth, in our view. This 
is expansion, not decentralization. It is not a story of businesses 
closing their stores in the central part of the city to move to the 
satellite retail districts, but of keeping the main store and establish- 
ing branches. 

An officer of the Retail Merchants Association of Chattanooga, 
Tennessee, recently informed us that there were six firms on the 
waiting list, in his knowledge, quite anxious to locate in the central 
retail district of the city. There is no lack of room for these firms in 
the suburban retail areas, but despite the threatening movement of 
“decentralization,” these merchants still rate the downtown loca- 
tions much higher. 

For one reason or another, the attitude is growing within busi- 
ness benefited that it should help to carry the load of providing 
parking rather than seeking or expecting aid of city action. ‘Two 
recent actions, similar to hundreds taking place over the nation, are 
revealing in result and in approach to the problem. 
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In Indianapolis, Indiana, a downtown group of business men 
of common interest combined to finance and construct a 577-car 
concrete garage. The story of the structure indicated that it was diffi- 
cult to complete over and around numerous barriers always present 
before such a project. But it was done. In its connection the follow- 
ing comment is revealing: 


“A small group of business men . . . had long felt the increasing 
seriousness of the city’s parking problem and were thoroughly fa- 
miliar with the long and unsuccessful efforts of the City Administra- 
tion and other civic groups to obtain action. . . . They readily deter- 
mined that private enterprise would have to do the job, if indeed it 
was to be done at all.’ 


Downtown business firms of Minneapolis, Minnesota, have under- 
way a handsome program of building for parking, with contracts 
already let to build two units providing over 1,300 spaces. Regard- 
ing this achievement, Lyman E. Wakefield, Jr., President of Down- 
town Auto Parks, Inc., and Vice President of the First National Bank 
of Minneapolis, made the following remarks before a panel discus- 
sion held by the Chamber of Commerce of the U.S.A. last fall: 


... Three financing plans were subsequently advanced. . . . It was last 
April that we had a meeting of our important business leaders and at 
that meeting we simply presented, without any bias (I say it with all 
honesty), all three plans. ... A couple of minutes went by and then 
one individual there, whom I will never forget, said “Let’s have a 
show of hands.” He said, “How many are in favor of the assessment 
plan?” and nobody raised his hand. “How many are in favor of the 
revenue bond plan?” and nobody raised his hand. “How many are in 
favor of doing it ourselves?” and everybody raised his hand. 


Our firm has under way in Birmingham a concrete parking deck 
located on the former site of the city hall of Birmingham. This site 
was advertised for sale to the highest bidder throughout the United 
States. We, ourselves, sold the Liberty National Life Insurance Com- 
pany the idea of bidding for the property on the basis of the return 
we could guarantee on the property. We suggested to the insurance 
company what amount to bid and stated that we could return a cer- 
tain net figure to them on that sum. 


4“Private Enterprise Attacks the Parking Problem,” by George A. Kuhn, Jr., page 15 
of Buildings, January 1951. 
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The insurance company now has the property and we are under- 
taking to dedicate it for many years to the parking business. Birming- 
ham has been seeking powers to condemn private property for 
parking operations. Here was an instance where it owned one of the 
finest locations for parking in the city. The city has the legal right 
either to operate the property for parking or lease it for parking, but 
it sold the property instead. ‘This is an outstanding example of the 
glaring inconsistency of city administrations. 


Private Enterprise Parking a Remarkable Feat 


We have been in the parking business many years now, in good and 
bad. We have made money; we have lost money. Our experience has 
taught us what the motorist wants and what he is willing to pay for 
it. We try to furnish it to him. If that husky cost of land-rent is too 
much to handle upon consideration of how near the motorist would 
like to park and what we estimate he would pay for that nearness, 
then we move a bit farther out. The motorist does not pay as much, 
but we do provide parking and expect a profit, which is sometimes 
not forthcoming. 

We have the quaint idea that this working of availability of park- 
ing is good economics. If parking cannot compete with another 
business in paying rent, then the other business deserves the location. 
If the other business keeps the location from being rented as a park- 
ing site then parking is not keenly required. It is something to hold 
to as we run into arguments like these for municipal participation 
in parking: 

1. Something must be done because values in the retail district will 

disappear. 


2. The big barrier to providing adequate and off-street parking in 
the central business district is high land values. 


The expansion of parking facilities by private enterprise may not 
be as fast as desired by the public but it is a remarkable feat of ac- 
complishment, which cannot be touched in comparison by the efforts 
of cities in behalf of parking. As long as the demand for the service 
persists at a price, then private enterprise will continue to work to 
satisfy the demand. That work will be governed by intelligent ex- 
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perience and economical methods. The hit-and-miss incidences 
which are an integral part of private enterprise add to knowledge 
and they are a cost that is borne by the man in the parking business, 
not by the public. 
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